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Wake MASONEILAN 


LAN your refining, synthetic rubber 
























or other petro-chemical plants to use 
Masoneilan standard equipment, thus 
making more equipment available to your 
vital industry. Elimination of special con- 
struction, odd sizes and unusual ranges 
speeds up production— helps make it pos- 
sible to produce the equipment you need 
when you need it. There is a type and size 
in the standard Masoneilan line to handle 
practically any control problem. Make 
Masoneilan Standard models your “War 
Models” —and place your orders early. 
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Mow that the industry has squared away and 
set to work to complete the plants that will assure 
synthetic rubber, it is in order to have a second 
look at the development. While the project was 
being kicked from one Washing- 
ton agency to another and delay 
was approaching disaster, the pro- 
gram loomed larger than it is. 

When reduced to barrels, what 
refining will contribute to synthetic rubber is 
trivial by comparison. It is difficult to realize that 
as little as 25,000 barrels of petroleum for each 
day of a year can provide more rubber than this 
country contemplates using. That total is insig- 
nificant when considered in the light of a refining 
capacity that hangs around 4,000,000 barrels each 
day. 

Still the 25,000 barrels is ample and provides 
allowances. As now calculated the program calls 
for 1,000,000 tons of rubber per year. When ex- 
tended to pounds and reduced to barrels the 8,000,- 
000 required for a year comes out to be less than 
22,000 barrels. 

Contrary to what politicians contend, the indus- 
try has done little for itself in finding a market 
for another 8,000,000 barrels of oil each year. In 

olume it does not make an impression comparable 
with the figure with which the industry is familiar. 

The contribution of processing synthetic rubber 
ngredients is significant not in barrels but in prog- 
ess. Suddenly refining has been compelled to 
move in strides, whereas normally it would have 
noved in fractions of inches. 

It means that chemical processing is now and 

1 the future the new horizon of refining. Here- 


Trivial by 
Comparison 
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after crude oil will be cut into finer portions to the 
end that these fractions will find uses long known 
but little considered because of the expense in- 
volved in reaching the goals. 


Plastics are the promising material of the future. 
Here what will be extracted from petroleum or 
converted by hydrocarbon reactions will arnount 
to so much more by volume than the total of 
synthetic rubber that comparison is not worth 
consideration. Solvents, dyes and soaps will in 
the future draw heavily from crude oil. 


In these and other applications petroleum refin- 
ing will be forced to establish itself in competition 
with other industries. This will be a healthy 
condition. Petroleum has thrived on competition 
within itself. It will be worthwhile if in turn it 
proves as capable when competition brings it face 
to face with other vital industries. 


| eer before it is permissible to give details of 
processes now going into commercial practice it 
may be that later developments will surpass what 
now is seen vaguely because of censorship. 

Of a sudden, because of an ar- 
ticle by Northrup Clarey, Jr., in 
“Ethyl News,” many people have 
learned about Nacconol, a combi- 
nation of alkyl aryl sulfonate and 
sodium sulfate, both produced from petroleum by 
National Analine Division of Allied Chemical and 
Dye Corporation. 


From Soap 
To Secrecy 


Perhaps interest in this product comes from the 
fact that many have seen and will see the bubble 
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bath scene in the Clare Luce play, “The Women.” 
The bubbles held out for duration of the scene and 
were good for more minutes. 

What it means for the future is something 
different in soap, which will clean the garage floor, 
kill fleas, not irritate the eyes, lather even in salt 
water and keep the gooseneck of the kitchen sink 
free of grease. 

While men with guns are freeing the Far East, 
scientists at home are leaving it unlikely that there 
will again be urgent need for some of the products 
of the area. Chemical rubber will be assured ere 
the last shot is fired. Also there will be soap with- 
out coconut oil. 

Now Phillips Petroleum Company is out with 
its Isoversion Process. Other than the assurance 
that it adds to the source of material for high- 
octane gasoline, ingredients for chemical rubber 
and other chemical products, not much information 
can be given. 

A few months back Shell Oil Company gave 
limited information of a process of like portent and 
it is now. the basis for advertising in the national 
magazines. 

Crude oil is made up of a bewildering mixture 
of hydrocarbons. Now the technologist is so dis- 
satisfied with the combination that he is tearing 
this combination apart and rebuilding to fit speci- 
fications. 
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os stepping up of production and the intro- 
duction of an unusual number of new workers 
into industry have created a new accident hazard. 
It is true that these factors are by no means as 

acute in the oil industry as in many 

other industries. However, it would 
Safety be decidedly unsound for the oil in- 
Alert dustry to be complacent in this re- 

spect. because of its comparatively 
favorable position. New plants are being built, 
production in many cases has been increased, and 
the draft is unquestionably increasing the labor 
turnover. 

“You, undoubtedly, are much more aware per- 
sonally of the increasing shortage of critical ma- 
terials than I. Recently, I had the opportunity to 
hear a refinery man from the Dutch East Indies 
comment on this. He pointed out that with an 
increasing shortage of critical materials in the 
Dutch East Indies, the oil companies had found it 
essential to increase inspections and _ intensify 
safety work. He expressed the opinion that a 
parallel situation was developing in this country 
with a parallel need for increased inspections and 
intensified safety work. 

“It appears to me that the oil industry’s own 
experience is an excellent guide to certain methods 
for meeting war accident problems. 
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“On the whole, the oil industry’s accident record 
is very good. No record, however, is so good that 
it cannot be improved. Furthermore, some laggards 
in the industry do not have accident records com- 
parable to the industry’s average. This neglect 
should be rectified promptly. How did the oil in- 
dustry achieve its over-all good record? Basically 
by continuous work, employe education, and the 
exercise of the imagination in foreseeing hazards 
and securing and maintaining the interest and 
cooperation of employes. 

“Of the factors I have just mentioned, employe 
education is more than ever important today. This 
is evident if only because of increased labor turn- 
over and new war-induced accident problems. 

“Employe education is not easy. To be properly 
effective, it must be well-planned, continuous, and 
designed to capture the employe’s interest. How- 
ever, along with new problems, the war has also 
provided a new appeal to the employe. This new 
appeal is patriotism. Not only is the worker now 
concerned with loyalty to his organization, the 
security of his job, and the security of his life and 
limb, but he has a definite stake in our National 
Security. 

“Last but not least, the oil industry’s experience 
clearly points to the basic necessity for increased 
good housekeeping measures to secure safer work- 
ing conditions. 

“To sum up, then, the oil industry’s wartime 
accident prevention problem: The importance of 
production to the war effort and new problems 
introduced by war necessitate greater attention 
than ever before to tried and true principles plus 
the adoption of some new methods.” 

—Mayjor F. E. Wiper, Provost General’s 
Office, before the Petroleum Section, 
National Safety Council. 


S INCE no statistical bureau keeps a record of 
height on fractionating towers, it is not in order to 
claim the honor of tallest for one now ready for 
erection to the measurement of 156 feet. Where it 
is going and what function it will perform 
come within the scope of secrecy. 
Tall Of as much interest, however, is the 
Tower method by which it is being fabricated. 
Need for the tower was such that official 
Washington was ready to appropriate the funds, 
which were not needed. Official Washington did not 
contemplate the solution of fabricating such a vessel 
in the field. 

It is being made from the plate of dismantled 
55,000-barrel tanks, which had served 21 years for 
crude oil storage. Now some oil country ingenuity 
plus rolling and welding is fashioning this plate into 


a tower so tall that details of its making will be 


part of the editorial content of the January, 1945, 
PETROLEUM REFINER. 
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Chemical Utilization of Natural Gas 


And Natural Gasoline Hydrocarbons 
By Oxidation 


HOOPER LINFORD, Research Chemist, Union Oil Company 


Before the annual meeting of the California Natural Gasoline Association, November 6, 1942, Los Angeles 


| 

| 

\ ee gas and natural gasoline are com- 

posed primarily of mixtures of the simpler or lower- 
iolecular - weight - paraffin hydrocarbons. Although 

the paraffins were originally though to be inert 
hemically, they are actually chemically active and 
re readily converted into various widely different 
iemical derivatives. Moreover, the huge supplies 
nd low values of both of these commodities make 

‘nem particularly suitable as basic raw materials for 

‘1e manufacture of organic chemicals. Although there 
‘e several general processes being used to synthesize 
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organic chemicals from hydrocarbons, the object of 
this paper is to point out some of the potentialities 
of processes involving oxidation. 

Natural gas consists primarily of methane, but 
usually contains ethane, propane, and higher-molecu- 
lar-weight-paraffin hydrocarbons in decreasing pro- 
portions together with small percentages of nitrogen, 
carbon dioxide and occasionally helium, The greater 
part of the natural gas produced in the United States 
is treated for the removal of natural gasoline and the 
dry gas used as a fuel for both domestic and com- 
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mercial purposes, although until recently enormous 
quantities of natural gas have been burned or vented 
to the atmosphere. 

According to figures presented by the Bureau of 
Mines’ the estimated production of natural gas in 
the United States in 1939 was 3,333,500,000,000 cubic 
feet. Of this amount 2,476,756,000,000 cubic feet, or 
about 74 percent was marketed ; 856,744,000,000 cubic 
feet, or 26 percent, presumably being used in the oil 
fields for pressuring wells or wasted. Roughly, 15 
percent of the marketed gas was used in the produc- 
tion of carbon black and 85 percent used as fuel. The 
average value for natural gas in the United States 
in 1939 was 4.9 cents per thousand cubic feet. 

Some interesting calculations have been made to 
show the weight of natural gas produced in the 
United States. By making broad assumptions as to 
its average composition it is estimated that in 1939 
there was produced about 100,000,000 tons of natural 
gas. Assuming that all of the gas was treated for 
the recovery of natural gasoline there should have 
been produced about 9,000,000 tons of natural gaso- 
‘ line, including butane and propane, leaving approxi- 
mately 91,000,000 tons of the dry gas. This is obvi- 
ously a rich raw-material source and justifies investi- 
gation of its possible chemical utilization. 


Natural Gasoline 


Stabilized natural gasoline usually is considered 
to consist of a mixture of the saturated paraffin 
hydrocarbons from the butanes to the octanes (C, to 
C,) although it is usually found to contain small 
proportions of some of the higher-molecular-weight 
paraffins. The composition of natural gasoline varies 
with the source and it is often found to contain vary- 
ing small proportions of aromatic hydrocarbons such 
as benzene, toluene and xylene, as well as naphthene 
hydrocarbons such as ¢cyclopentane and cyclohexane 
and their simpler derivatives. Natural gasoline is 
used for blending in the preparation of motor fuels 
where it has particular value because of its low boil- 
ing-point range and its rather high-knock rating and 
lead susceptibility. 

The total production of natural gasoline in the 
United States in 1941 amounted to 2,696,568,000 
gallons. Although no information is available as to 
the average value of this commodity in 1941, it is 
believed that it is not far different from the average 
value for 1940 which was estimated to be approxi- 
mately 3 cents per gallon.* This gasoline had an 
average vapor pressure (Reid) of about 20 pounds 
and was, therefore, a stabilized product from which 
propane and some of the butanes had been removed. 
Assuming an average weight per gallon of 5.6 pounds 
for the natural gasoline the quantity produced in 
1941 was about 7,550,000 tons. 

Although data are not available for the 1941 pro- 
duction of propane and butane, which are obtained 
by topping the wild natural gasoline, it has been 
estimated, on the basis of the 1939 production data, 
that there should have been produced approximately 
102,000,000 gallons (249,000 tons) of propane, 92,- 
000,000 gallons (230,000 tons) of butane and 89,000,- 
000 gallons (220,000 tons) of a mixture of propane 
and butane. In addition to these two hydrocarbons, 
small amounts of a pentane fraction are produced 
for use as a liquid fuel. Calculations based on the 
1939 production data indicate that approximately 
5,000,000 gallons (13,000 tons) of this fraction prob- 
ably were produced in 1941. 
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The above data are presented with the object of 
pointing out the vastness of the supply of low- 
molecular-weight hydrocarbons available in the 
United States as well as the relatively low values 
assigned to the products which they constitute. In 
this latter connection it is interesting that natural 
gas at 4.9 cents per 1000 cubic feet is worth approxi- 
mately 0.1 cent per pound and that natural gasoline 
at 3.0 cents per gallon is worth approximately 0.5 
cent per pound. 


Chemical Utilization of Paraffin Hydrocarbons 


In considering the chemical utilization of paraffin 
hydrocarbons three general types of chemical proc- 
esses appear to be applicable: namely, pyrolysis, 
halogenation and oxidation. Commercial applications 
of each of these processes have been developed to a 
limited. degree, but in no case have their full possi- 
bilities been exploited. Large petroleum chemical in- 
dustries can, and undoubtedly will, be built around 
these basis processes in the not too distant future. 


Pyrolysis 


Processes in which high temperatures are used for 
the purpose of cracking or decomposing the hydro- 
carbons are referred to as pyrolytic processes. Pyro- 
lysis of the lower hydrocarbons may result in the 
production of carbon, hydrogen, olefins (unsaturated 
hydrocarbons) and various liquid products. The lat- 
ter type of compounds, resulting from the polymeri- 
zation or condensation of fragments of molecules, 
often contain aromatic hydrocarbons in appreciable 
concentrations, The products of pyrolysis may be 
isolated and marketed as such or they may be used 
as raw materials for chemical synthesis. For example, 
the olefins produced in cracking operations may be 
converted into alcohols by reacting them with sul- 
furic acid and hydrolyzing the sulfate addition prod- 
ucts to obtain the alcohols. Also, butadiene, a prod- 
uct of pyrolysis, is used in the manufacture of syn- 
thetic (Buna) rubbers. 


Halogenation 


The lower-paraffin hydrocarbons may be treated 
directly with a halogen, preferably chlorine, to pro- 
duce mono, di, tri, or poly halides. These halogen 
derivatives may be marketed directly or they may 
be used as chemical intermediates in the formation 
of many types of organic chemicals. As an example, 
carbon tetrachloride, which may be produced by the 
direct chlorination of methane, is used as a dry- 
cleaning fluid, an industrial solvent and as a fire ex- 
tinguisher. This compound may be converted into 
the refrigerant “Freon” (C Cl,F,) by treatment with 
antimony trifluoride. The mixed amyl acetates, which 
have a large use as lacquer solvents, are prepared by 
chlorinating a mixture of pentanes, hydrolyzing the 
chlorides to produce the alcohols, and reacting the 
alcohols with acetic acid to produce the esters. 


Oxidation 


Under controlled conditions oxygen can be made 
to react with the paraffin hydrocarbons to produce 
a large number of oxygenated derivatives which are 
valuable commercial chemicals. This method of 
chemical utilization is of particular interest from a 
commercial standpoint because air can be used as 
the oxidizing medium. Moreover, oxidation processes 
often can be carried out at lower temperatures and 
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pressures than are required in many important in- 
dustrial processes. 

The products of oxidation include: alcohols, alde- 
hydes, ketones, acids and esters as well as carbon 
monoxide and hydrogen. Although it would be im- 
possible to list all of the uses of each of these prod- 
ucts, some of their more important uses are discussed 
briefly. The alcohols are valuable solvents and chemi- 
cal intermediates. Formaldehyde is used in the manu- 
facture of synthetic resins, as will be described later. 
Acetaldehyde, the only other aldehyde produced in 
quantity by the oxidation of the lower paraffins, is 
used in the production of synthetic resins and also 
in the manufacture of acetic acid. Of the ketones, 
acetone is believed to be the only one produced in 
appreciable quantities. This compound has excellent 
solvent properties and is used as a lacquer solvent 
and also in the manufacture of smokeless powder. 
Acetic acid is possibly the most important acid pro- 
duced by the oxidation of paraffins and this com- 
pound is used in large quantities in the manufacture 
of acetate rayons as well as in the manufacture of 
acetate solvents. Most of the lower-molecular-weight 
acids produced, however, can be used in the manu- 
facture of esters for use as solvents, or can be utilized 
as chemical intermediates. The esters produced di- 
rectly by oxidation are valuable solvents. Carbon 
monoxide and hydrogen have been used in large 
quantities in the production of synthetic methanol. 


Experimental Studies 


Our interest lies primarily in the paraffin hydro- 
carbons, including the normal and iso forms, from 
methane to octane (C, to C,) for, although other 
tvpes of hydrocarbons often are present in natural 
gasoline, the proportion of these latter compounds 
usually is low. From a theoretical, if not from a prac- 
tical standpoint, it is possible to isolate, by fractional- 
distillation processes, the lower members of the 
paraffin series so that it has been possible to investi- 
gate the oxidation reactions of individual hydrocar- 
bons. A rather large amount of exploratory work 
has been carried out by many investigatiors in con- 
nection with the study of the oxidation of the lower 
paraffins. Although some of this work has been of 
an academic nature, most of the more recent work 
has had as its object the finding of conditions which 
will lead to the production of maximum yields of 
valuable chemicals, with the view to developing com- 
mercially feasible oxidation processes. 

Probably the greatest obstacle to the development 
of oxidation processes applied to methane, or natural 
gas, has been the difficulty in controlling the reaction 
to prevent the complete combustion of the hydro- 
carbons to carbon dioxide and water. It is generally 
iound, particularly with the lower hydrocarbons such 
as methane and ethane, that when conditions are 
imposed which are capable of starting the oxidation 
reaction, these same conditions are suffciently severe 
to carry the reaction to completion. This makes it 
articularly difficult to isolate the intermediate oxi- 
lation products. The difficulty encountered in stop- 
ping the oxidation reaction, or series of reactions, at 

me intermediate point is occasioned by the fact 
iat, in general, the partial oxidation products are 
ore easily oxidized than the parent hydrocarbon. 

Methods which have been employed for con- 
rolling the oxidation reaction are, briefly: (1) the 

e of small proportions of oxygen or air, i.e., low 
©xygen-to-hydrocarbon ratios, (2) the use of short 
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reaction times followed by immediate quenching 
of the reaction products, and (3) the use of catalysts 
to direct the oxidation or to allow the reaction to 
take place under less severe conditions of tempera- 
ture and pressure than would be required without 
catalysts. 

A brief summary of some of the more recent 
experimental work which has been carried out on 
the lower members of the paraffin hydrocarbon series 
has been prepared in order to indicate the possibilities 
which are presented by the development of oxidation 
processes. No attempt has been made to include 
oxidation studies made with oxidizing agents other 
than oxygen or air and very little information is 
included regarding the use of catalysts. In this latter 
connection it can be stated that generally most of the 
reactions discused in this summary can be carried 
out at lower temperatures and with somewhat better 
control by the use of catalysts. Oxidation catalysts 
which have been used in the experimental work in- 
clude nitrogen oxides and metals such as calcium, 
chromel, silver, aluminum and nickel. An effort has 
been made where possible to present yield data as 
well as to list the oxidation products for each hydro- 
carbon. 

Methane 


Methane, the simplest hydrocarbon compound, is 
the main constituent of hatural gas. It is the most 
difficult to oxidize of any of the paraffins and, in this 
case, the intermediate oxidation products of methane 
are all far more susceptible to oxidation than 
methane. For this reason it is particularly difficult 
to control the oxidation reaction in such a manner 





Liquid level on pentane storage. 








Reactions Between Methane and Oxygen 
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iv. CHs+4 O =CO2+2H20........... .s+..++...-.Carbon Dioxide 
v. CHsat+O =CO+2H2....... ...Carbon Monoxide and Hydrogen 
. Oh A a oo BR RAB Se SO 
FIGURE 1 


that carbon dioxide and water are not the only 
products. 

The simple theoretical reactions which occur be- 
tween methane and oxygen are illustrated in Figure 
1. It is theoretically possible to produce any one or all 
of the compounds shown in this figure by exercising 
proper control of the conditions of oxidation. Pado- 
vani and Franchetti* found that the reaction to form 
carbon monoxide and hydrogen (reaction v) takes 
place with good yields over a nickel catalyst at 
temperatures of 1560-2190° F., whereas Wiezevich 
and Frolich® found that methane reacted with air 
at 930° F. under a pressure of 135 atmospheres (about 
2000 pounds per square inch) to give methanol, 
- formaldehyde and formic acid. At temperatures 
above about 930° F. the reaction tended to form 
carbon oxides. Operating at the lower temperature 
these investigators found that the ratio of production 
of methanol to formaldehyde was between three and 
eight parts of the former to one of the latter, indicat- 
ing that the conditions employed favored reaction i. 

The work of Wiezevich and Frolich was carried 
out on a sample of methane containing small per- 
centages of ethane. It was pointed out by these 
authors that in experiments conducted with a sample 
of methane containing only 0.36 percent of ethane 
slightly higher temperatures were required (970° F. 
or higher) to effect oxidation and most of the oxida- 
tion products were carbon oxides and water. How- 
ever, small amounts of methanol, formaldehyde and 
formic acid were obtained. 

Burke and Fryling® oxidized methane with 50 per- 
cent by volume of air at temperatures of 390° to 
930° F. and pressures of 200-1750 pounds per square 
inch without the use of catalysts and they obtained 
primarily aldehydes and acids. On the other hand 
Paris’ found that by oxidizing methane using low 
oxygen-to-hydrocarbon ratios under high pressures 
the reaction leading to the formation of methanol 
was predominant. Although temperature did not 
appear to be as important as pressure in directing 
the reaction it was found that maximum yields of 
methanol were obtained at about 840° F. 

It is believed that most of the experimental work 
carried out with methane has been done with an 
impure methane containing small percentages of 
ethane and possibly even propane and for this reason 
too much importance should not be placed on much 
of the data obtained. Partial oxidation of pure me- 
thane undoubtedly would be more difficult to control 
than the oxidation of methane containing even small 
percentages of ethane, and it is believed that further 
study should be given to reactions of the pure com- 
pound. 

Ethane 


The second member of the paraffin series of hydro- 
carbons, ethane, is appreciably more easily oxidized 
than methane, but still less readily attacked by 
oxygen than the higher members of the series. Ethane 
is found in natural gas in amounts varying from 0 to 
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about 25 percent or even higher depending on the 
source of the gas. 

Theoretically the oxidation of ethane should result 
in the production of alcohols, aldehydes and acids 
corresponding to ethane and, because of the tendency 
for the carbon-to-carbon bond to rupture under the 
conditions employed for oxidation, particularly in the 
presence of oxygen, the same series of compounds 
corresponding to methane should also be expected in 
the reaction products. In this connection it has been 
found that the greater part of the partial oxidation 
products of ethane are ethane derivatives, i.e., they 
contain two carbon atoms, but appreciable quantities 
of oxygenated derivatives of methane are also ob- 
tained. 

Newitt and Townsend? founr that ethane could be 
oxidized at 520° F. under 100 atmospheres pressure 
with the production of rather large proportions of 
ethanol and methanol and smaller proportions of the 
corresponding aldehydes and acids. Although data 
regarding the percentage of ethane oxidized per pass 
through the reaction zone are not available, recalcula- 
tion of the yield data presented by these investigators 
indicates that by completely oxidizing 1000 cubic feet 
of ethane gas (about 84.6 pounds) they would be able 
to produce 103 pounds of liquid products. Data re- 
garding the yields of the various oxidation products 
of ethane are shown in Table 1. 


Propane 


Propane, the third member of the paraffin series, is 
obtained by topping or stabilizing natural gasoline. 
This compound, which is more easily oxidized than 
either ethane or methane, also gives rise to a greater 
number of oxidation products. Thus, it is theo- 
retically possible to produce alcohols, aldehydes and 
acids containing one-, two- and three-carbon atoms, 
the one- and two-carbon atom derivatives resulting 
from the fission of the carbon-to-carbon bond. Also, 
a new type of compound is formed in propane oxida- 
tion, namely, acetone, the simplest ketone. 

Wiezevich and Frolich® reported that by oxidizing 
98 percent propane with pure oxygen at 170 atmos- 
pheres pressure and 660° F., without the use of a 
catalyst, they were able to convert approximately 
5.2 percent of the feed per pass into oxygenated 
derivatives. Data presented by these investigators 
have been recalculated to show the yields of the 
various products per 1000 cubic feet (about 126 
pounds) of propane oxidized. These data are shown 
in Table 2. 

These investigators found that the yields of acids 
could be increased, at the expense of the alcohols and 
aldehydes, by extracting the acids from the oxidation 
products and recycling the intermediate oxidation 


TABLE 1 


Products of the Partial Oxidation of Ethane 
(Pressure 100 atmos.; Temperature 520° F.) 

















Production per 1,000 cu. ft.* 
(84.6 pounds) Ethane Consumed 

Weight, Volume, 

PRODUCT Pounds Gallons 
ag a ang UE geal « ghd ely hs, char 52.5 8.0 
ES Gare 24 Ues b-F is Salle od eee om aes 28.9 4.3 
oe Soh ini: Hig msertilcen aie tie ase 11.4 1.é 
Ms oie Sas cdccs octet oh eees 9.3 1.1 

SST SCI OE FE 0.3 0.04 

UT ie ct ene Sl ge A ae 0.6 0.06 

Total useful products............... 103.0 15.20 














*Measured at 32° F. and 29.9 inches of mercury pressure. 
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TABLE 2 
Products of the Partial Oxidation of Propane 


~ 


(Pressure 170 atmos.; temperature, 660° F.; conversion per pass 5.2%) 








Production per 1,006 cu. ft.* 
(126 pounds) Propane Consumed 











| 

: 

| Weight, Volume, 
PRODUCT Pounds Gallons 
Formaldehyde | 1.3 0.2 
Acetaldehyde | 36.7 | 5.6 
Acetone. ... | 12.5 1.9 
Methanol... 40.1 | 6.0 
Ethanol | 34.4 5.2 
Propano!.. | 29.1 4.3 
Butanol. pee? rare 4.8 | 0.7 
Acetic acid (containing formic acid) 11.5 | 1.3 

Total useful products. . 170.4 25.2 

Carbon Dioxide 20.7 ; 
Carbon Monoxide 25.4 
Water AI 51.6 6.2 








* Measured at 32° F. and 29.9 iriches of mercury pressure. 


products along with the propane and fresh quantities 
of oxygen. As might be expected the proportion of 
propane being oxidized to carbon dioxide and water 
also increased in this method of operation. 


Butane 


Oxidation of the butanes (normal and iso-), which 
are present in rather large proportions in natural 
gasoline, results in the production of a considerable 
number of oxygenated derivatives. Wiezevich and 
Frolich® report that a sample of 95. percent butane 
oxidized readily at temperatures of 410-490° F. and 
pressures of 33-160 atmospheres. They were able to 
identify alcohols containing one-, two-, three- and 
four-carbon atoms, acetaldehyde, propionaldehyde, 








acetone, acetic acid, and propyl acetate. The latter 
compound is an ester resulting from the reaction 
between acetic acid and propanol. These investigators 
found that in general the lower pressures favored the 
formation of low-molecular-weight alcohols and 
acids, whereas the higher pressures favored the for- 
mation of higher-molecular-weight alcohols and alde- 
hydes. 

Bludworth® believes that the oxidation of butane 
can be controlled by a method involving many re- 
cyclings of reactants using only very small amounts 
of oxygen. He indicates that he is able to produce 8 
gallons of liquid oxidation products from 1000 cubic 
feet of butane gas by recycling 15 or 16 times. The 
product was found to consist of approximately 75 
percent methanol, 12.5 percent acetone and 12.5 per- 
cent acetaldehyde. 


Pentane 


The products of the partial oxidation of pentanes 
are complex mixtures and are not readily separated 
into individual components. "Thus, Wiezevich and 
Frolich® oxidized a maxture of pentanes consisting of 
60 percent normal and 40 percent isopentane at 465° 
F. and 200 atmospheres pressure and obtained a 
series of alcohols ranging from methanol to the 
pentanols (containing five carbon atoms) together 
with acetaldehyde, acetone, and formic and acetic 
acids. It is interesting that the products were mainly 
in the two- and three-carbon atom range indicating 
that the pentane molecule was broken beween the 
second and third carbon atoms. 


In a small plant operating with a flow rate of 2.0 
gallons per minute it was found that the total liquid 





Piping manifold for return of dry gas to the field in cycling operation. 
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TABLE 3 


Products of the Partial Oxidation of Pentane 
(Pressure 200 atmos.; temperature, 465° F.) 

















Production per 100 pounds 
(19.2 gallons) Pentane Consumed 
Weight, Volume, 
PRODUCT Pounds Gallons 
Acetaldehyde.... a ; hee 5.3 0.8 
Methyl! Acetone*. . Poi da sak 12.2 1.8 
Acolhols (boiling up to 230° F A 626.8 4.0 
Alcohols cone 230-266° F. hi os 8.7 1.3 
Acetic Acid. ; aie 27.0 3.1 
Formic Acid..... ‘ 2.8 0.3 
Total useful Products...... ‘a 82.8 11.3 
| 











* Mixture of methanol and acetone containing about 15 percent of the former. 

t Believed to contain ethanol, n- and isopropanols, and small amounts of 
tert-pentanol. 

t Mainly secondary pentano! with small amount of tert-pentanol. 





oxidation products amounted to 87.5 gallons per day. 
This plant was operated with recycling of the pentane 
and a pentane balance indicated that 1.7 gallons of 
pentane were consumed for each gallon of liquid 
products. Calculations have been made to show the 
yields of the various oxidation products for each 100 
pounds (19.2 gallons) of pentane consumed and 
these data are presented in Table 3. 

It was found that the yields of acids could be in- 
creased by extracting the acids from the reaction 
products and recycling the intermediate oxidation 
products along with the unoxidized pentane. With 
this method of operation the ratio of production of 
formic acid to acetic acid was greatly increased. This 
ratio was about 1 to 11.5 when operating without 
recycling of the alcohols and aldehydes and when 
these materials were recycled the ratio was 1 to 2.7. 


Hexane 


There is little information available in the litera- 
ture concerning the partial oxidation of hexane. Some 
work carried out by Wheeler and Blair’ indicate that 
the slow oxidation of hexane gives higher aldehydes, 
unsaturates (mostly ethylene), carbon oxides and 
water. Increased temperatures tend to reduce the 
yields of aldehydes and increase the production of 
acetic acid. It is believed that the proportions of 
oxygen in the reacting mixture were higher than 
would be desirable for the production of high yields 
of alcohols and aldehydes. The high oxygen concen- 
tration may also have accounted for the rather large 
amounts of unsaturated hydrocarbons present in the 
reaction products. 

Heptane 


A mixture of the heptane isomers, obtained from 
casinghead gasoline, boiling between 158-207° F. was 
oxidized by Wiezevich and Frolich.° The reaction 
was carried out at temperatures between 356-437° F. 
and at pressures of 135 atmospheres. Under these 
conditions the heptane fraction would remain in a 
liquid condition so that this is truly a liquid-phase 
rather than a vapor-phase oxidation. The products 
were primarily alcohols in the hexyl-heptyl (C,-C,) 
range, but there were produced smaller amounts of 
the lower alcohols, aldehydes, ketones and acids. 


Mixture of Heptanes, Octanes and Nonanes 
Liquid-phase oxidation of a petroleum fraction boil- 
ing in the range of 235-290° F. and consisting pri- 
marily of hydrocarbons containing seven-, eight- and 
nine-carbon atoms per molecule, has been found to 
produce rather high yields of acids.* The stock was 
prepared by extracting straight-run gasoline with 
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liquid sulfur dioxide and fractionating the portion 
insoluble in the sulfur dioxide (raffinate) to obtain a 
material of the desired boiling range. This material 
was found to contain approximately 51 percent 
paraffin, 47 percent naphthene and 2 percent aromatic 
hydrocarbons so that the results obtained in this 
work are not directly comparable to those obtained 
with pure paraffin hydrocarbons. It is believed, how- 
ever, that they might indicate the probable course of 
the oxidation reaction applied to a similar fraction 
of natural gasoline, particularly one containing naph- 
thene hydrocarbons. 

Briefly, the method of carrying out this type of 
liquid-phase oxidation is to place the fraction to be 
oxidized in a reaction vessel where it is blown with 
air at elevated temperatures. The particular fraction 
referred to above was oxidized at temperatures of 
300-340° F. under pressures of 100 pounds per square 
inch. Under these conditions oxidation took place 
readily without the use of a catalyst. 

The main products of reaction were acids although 
appreciable quantities of alcohols, aldehydes, ketones 
and esters were found in the reaction products. Water 
and carbon dioxide were always formed during the 
oxidation and resulted from the complete combustion 
of fragments of hydrocarbon molecules. It was found 
possible to separate the lower-molecular-weight fatty 
acids, in a relatively pure form, from the other 
products of reaction and the yields of these acids, 
per 100 pounds (15.9 gallons) of the hydrocarbon 
fraction oxidized, have been calculated. These yield 
data are shown in Table 4 


A mixture of low-molecular-weight alcohols, alde- 
hydes, ketones and esters which was readily sepa- 
rated from the oxidation products amounted to over 
15 percent by weight of the hydrocarbon charge. A 
mixture of high-molecular-weight acids and esters, 
obtained as a residue from the oxidation vessel, 
amounted to about 38 percent of the oxidation charge. 
This fraction has been found to contain dibasic acids, 
and, in fact, appreciable quantities of pure succinic 
acid (C,H,(COOH), have been separated from this 
mixture of acids by-ordinary physical means. 


The results of this work are of particular interest 
in that they show the possibility of converting a low- 
grade gasoline fraction into chemical products by 
means of a low-temperature, relatively low-pressure, 
oxidation process using air as the oxidizing medium. 


Oxidation of Natural Gas 


In the commercial utilization of oxidation as a 
means of producing chemicals from petroleum hydro- 
carbons it is probably advantageous to consider the 
use of mixtures of hydrocarbons rather than pure 
compounds due to the increased raw materials cost if 
separation of pure compounds were required. Nar- 
row-boiling-range fractions are easily and cheaply 


TABLE 4 


Yields of Low Molecular Weight Fatty Acids Produced by the 
Liquid Phase Oxidation of C; to C, Hydrocarbons 


(Pressure 7 atmos.; temperature, 300-340° F.) 








Production per 100 pounds 
(15.9 gallons) of Charge Consumed 











Weight, Volume, 
ACID Pounds Gallons 
NE SEs. 5 5. cy Sin ar Orn ar ava wi pveha de OS wd 9.0 0.88 
doa rs AY area Nahe na tak ernie buy ges ain 18.0 2.06 
| RON ARE eS oe OR SEE rene 4.5 0.54 
MEE s iis nc cc Cle shod th. de aeeed 2.0 0.25 
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produced in ordinary petroleum refinery equipment, 
and it is these fractions that are the most likely to be 
used in commercial oxidation processes. Dry or lean 
natural gas is an example of a fraction of petroleum 
that can be used without further processing. This 
material, as has already been pointed out, contains 
large proportions of methane but in addition contains 
ethane and propane and is a material which lends 
itself well to chemical processing because of its huge 
supply and low cost. 


Commercial Oxidation of Natural Gas 


The first successful commercial plant utilizing 
natural gas as a raw material for the production of 
chemicals by oxidation is believed to be that of Cities 
Service Oil Company at Tallant, Oklahoma. At this 
plant large quantities of methanol and formaldehyde 
are being produced, along with smaller amounts of 
other chemicals, by the controlled oxidation of 
natural gas. It has been estimated that this and pos- 
sibly some other similar plants were producing be- 
tween one fourth and one third of the total supply of 
methanol and formaldehyde in the United States in 
1941.” 

The development of the oxidation process by Cities 
Service Oil Company in the early part of 1928 was 
reported to have been the result of an investigation 
of a new treating procedure for natural gas designed 
to reduce pipe-line corrosion. The corrosion was be- 
lieved to have been due to the presence of small 
amounts of oxygen in the natural gas and in order 
to eliminate this oxygen additional quantities of 
oxygen (air) were added and the gas subjected to 
pressure and high temperatures in order to initiate 
oxidation ‘-and thus remove all of the oxygen. The 
oxidation products were condensed from the treated 
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gas and found to contain methanol, formaldehyde, 
acetaldehyde and acetone. 

The plant operations have been described briefly 
and a flow diagram for the operation appeared re- 
cently in the literature.‘* The operations are rela- 
tively simple and consist in compressing a mixture of 
natural gas and air and passing the mixture through 
a reaction zone at elevated temperatures. The re- 
action mixture is cooled on leaving the reactor and 
the liquid products are condensed and separated from 
the unoxidized gas. A portion of the gas stream from 
the separator is recycled, mixed with fresh feed and 
air, and further oxidized. The conditions of operation 
are not disclosed, and it is not known whether 
catalysts are used, but is believed that the process 
is catalytic. It is stated that the temperatures and 
pressures are low as compared with the temperatures 
and pressures required in many high-pressure syn- 
theses. Presumably, equipment costs for such in- 
stallations would not be excessive. In this connection 
it is believed that ordinary steel equipment is all that 
is required since the proportion of acids in the 
products is very low. 

Methanol and formaldehyde are the main products 
of this plant and these compounds are produced in 
approximately equal proportions. In addition to these 
two compounds there is produced an appreciable 
quantity of acetaldehyde and smaller amounts of 
acetone. In separating the reaction products, an 
initial rough separation ‘is made and these impure 
products are refractionated to produce the materials 
of commercial quality. Methanol and acetaldehyde 
are separated as pure compounds, formaldehyde is 
produced as a 40-percent solution in water (formalin), 
and acetone, which is difficult to separate from mix- 
tures containing methanol, is produced as so-called 
methyl acetone. This latter product is a mixture of 
methanol and acetone containing approximately 15 












percent of the former and is a valuable commercial 
solvent. 


Market for Methanol and Formaldehyde 


When Cities Service Oil Company first started pro- 
ducing methanol and formaldehyde there was an 
abundant supply of both of these products. Methanol 
was being produced by a high-pressure catalytic 
process from carbon monoxide and hydrogen, and 
formaldehyde was being produced by the catalytic 
oxidation of methanol. Although at first the produc- 
tion of these two commodities from natural gas did 
not appear to be justified on the basis of market 
conditions there shortly arose a new large utilization 
for the formaldehyde, and indirectly the methanol : 
its use in the synthetic resin industry. This new and 
fast growing industry was able to use all the form- 
aldehyde available. 

The large consumption of formaldehyde by the 
synthetic resin industry is easily understood when it 
is realized that formaldehyde is used in the produc- 
tion of about one half of the molded plastics manu- 
factured in the United States. These plastics include 
the phenol- and cresol-formaldehyde plastics, such as 
Bakelite; the urea-formaldehyde plastics, such as 
Bettle and Plaskon; and the casein plastics, such as 
Ameroid. Due to the present large use of plastics in 
war production, there is a shortage of both formalde- 
hyde and methanol. Formaldehyde was one of the 
first chemicals to be placed on a mandatory priority 
basis; this control being instituted in August, 1941. 

The shortage of both of these chemicals has been 
due in part to the conversion of the large du Pont 
methanol plant at Belle, West Virginia, into an 
ammonia plant as a war-production measure. The 
reason for this conversion is apparent when it is 
realized that both the synthetic methanol process and 
the ammonia process require high-pressure equip- 
ment that is difficult to build with the present 
demands on steel. It appears, therefore, that much of 
the formaldehyde produced to meet the war emer- 
gency will be produced at plants similar to the one 
at Tallant, Oklahoma, and it is presumed that more 
of these plants are being, or will be constructed in the 
near future. It has been predicted that even though 
more natural-gas-oxidation plants are built to meet 
the war demands the natural-gas process will be able 
to maintain its position after the war.’* This predic- 
tion is based on the belief that the plastics industry 
is destined to even further expansion and to the belief 


that the high-pressure catalytic methanol processes 
may find it difficult to compete with the cheaper 
natural-gas process. 


Future Developments 


The petroleum industry has seemingly been slow 
to realize and to capitalize upon the fact that the 
basic raw materials, crude oil and natural gas, can be 
profitably converted into chemical products. This 
reluctance to enter the chemical field can be traced 
to several fundamental factors: 

1. The industry has been so engrossed in producing 
huge quantities of crude oil and refining this material 
at a profit that consideration of chemical outlets, 
which at best would utilize relatively small amounts 
of petroleum, has not seemed desirable. 

2. The costs of plants required for chemical pro- 
duction are, in general, far greater than the usual 
refinery construction costs. 

3. The rapidly changing character of the chemical 
market makes it imperative that a manufacturer be 
ready to convert his plants and processes to meet the 
changing conditions. Thus, chemicals that today are 
novelties and of little commercial value, may tomor- 
row be required in large quantities, and others, which 
today are being used in large amounts, may be dis- 
placed tomorrow by better or cheaper substitutes. 

The petroleum chemical industry has a sound basic 
position because of its control of the cheapest source 
of hydrocarbon raw material and its future develop- 
ment will depend upon the ability of the personnel 
of this industry to improve upon present known 
methods and develop new methods for chemical 
processing. 
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Pilot-Plant Study of the 
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Gray Clay Treating Process 


DR. A. W. COBB, Pan American Refining Corporation 
and 
L. CARLSON, Gray Processes Corporation 


‘ies Gray clay treating process’ constitutes a 
widely-accepted process for improving color and gum 
stability of cracked gasoline. In recent years the al- 
most universal use of tetraethyl lead and dye in mar- 
keted gasoline, coupled with the use of anti-oxidants, 
has enabled some refineries to market cracked gaso- 
lines without a refining treatment for improvement 
of color and gum stability. Although it is possible to 
inhibit a gasoline against excessive deterioration un- 
der normal storage conditions, it is often advantage- 
ous to use clay treating to lower anti-oxidant cost 
and to aid in preventing gum formation. Some of the 
moderately and highly cracked gasolines, especially 
from naphthenic-type crudes, may not be satisfac- 
torily inhibited against excessive gum formation un- 
less first either acid or clay treated. The difficulties 
attendant upon acid treating are generally recog- 
nized, and the Gray process of vapor-phase clay 
treating of cracked gasolines is almost without com- 
petition among alternative methods of treating 
cracked gasolines. 


Laboratory and Pilot-Scale Evaluation 


The first commercial Gray process equipment for 
the catalytic refining of cracked gasoline indicated 
that plant scale practice enabled the treatment of a 
larger amount of gasoline per unit weight of catalyst 
than was obtainable on small-scale laboratory ap- 
paratus with corresponding gasolines. Consequently 
conversion factors were used in order to project 
to the expected plant result the laboratory results 
obtained with a small catalyst bed. This method of 
evaluation was satisfactory for many ordinary cracked 
distillates but was not completely informative in all 
cases. 

To provide a more exact method of clay-treating 
evaluation, an apparatus was developed consisting 
of a clay tower having a clay bed approximately six 
feet in depth and one inch in diameter. With this 
equipment it was found that clay yields more nearly 
approaching plant operation were obtainable, and it 
was therefore concluded, and later investigation 
proved this correct, that in order to duplicate plant 
results, the laboratory treater must not only work 
at the same operating pressure and temperature as 
the plant commercial unit, but must also work under 
the same time of contact and superficial vapor 
\:locity conditions as prevail in the plant operation. 
To fulfill the latter conditions, a long slender clay 
hed is required for laboratory investigation. This 
requirement introduces a problem of strictly uniform 
t-mperature control throughout the length of the 
.ciamber. Experimental work which sought to take 
1: to account the effect of the fixed gases normally 
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accompanying the gasoline vapors in plant operation 
could be carried out only with extreme difficulty 
on laboratory scale. A final variable, which for an 
ordinary sample evaluation is probably not a serious 
factor, but which for certain types of experimental 
work must be taken into consideration, was the 
question of the effect of the interval between the 
time the sample is obtained from the cracking plant 
and the time it is handled in the unit. 

On the basis of the experience obtained in these 
early investigations it became apparent that to fully 
investigate certain variables of clay treating an ex- 
perimental unit taking charge vapors directly from 
a commercial cracking unit would best serve the pur- 
pose. Such a unit could be built of sufficient size to 
render the problem of heat control a less critical 
factor; the effect of fixed gases could be more readily 
determined, and the effect, if any, of aging of the 
gasoline to be treated would be eliminated. In this 
connection it should be pointed out that Steiniger? 
has reported pilot-scale results on vapor-phase treat- 
ing of cracked gasoline, although in this case only 
one clay tower was used which of course precludes 
direct comparison of two sets of operating condi- 
tions without introducing the potential variable of 
difference in charge stock. The material which fol- 
lows was obtained in the course of a program of 
investigation jointly undertaken by the licensor of 
the Gray clay-treating process and one of its largest 
users. 


Description of Experimental Unit 


An experimental pilot plant was installed close to 
the large plant cracking equipment, taking vapors 
from the vapor line leading to one of the plant Gray 
units. In this way an entirely representative portion 
of the cracked gasoline and fixed gases was available 
for the experimental unit. It was also possible to 
compare directly the plant-scale treating operation 
with the results on the experimental unit. 

The experimental unit consisted of two complete 
clay-treating systems, each having its own after- 
fractionator, condenser and receiver; the two sys- 
tems were so arranged that they could be operated 
in series, in parallel or singly. An important advan- 
tage of the double system and parallel operation 
provision resided in the fact that when investigating 
such variables as catalyst, time of contact, etc., it 
was always possible to compare the effect of the 
experimental conditions simultaneously and directly 
with the effect of standard operating conditions and 
on precisely the same feed stock. Accurate determi- 
nation of the effects of individual variables with a 
single experimental unit is not feasible due to the 
normal variation in the commercially-produced feed 
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to the experimental unit from day to day and from 
run to run. (The simultaneous operation of a con- 
trol as above described is somewhat analogous to 
running a blank in analytical chemistry). 

A flow diagram showing the main features of the 
installation is given in Figure 1. The charge vapors, 
taken from the clay-tower inlet under the same pres- 
sure and temperature as in the plant system, pass 
first through a revaporizer (A) to counteract heat 
losses in the entering hot vapor line. Leaving the 
revaporizer, the vapor stream splits before entering 
the two clay systems. The clay towers (B) and (B’) 
are 10 inches in diameter and of sufficient height to 
permit the use of a clay bed 14 feet deep. Therefore, 
the same throughput in barrels per ton per hour and 
the same time of contact can be maintained in the 
experimental unit as in the commercial plant, while 
also keeping the same superficial vapor velocity in 
both cases. The clay towers operate essentially 
adiabatically because the temperature in the sur- 
rounding insulation is kept heated to the same tem- 
perature as that inside the towers themselves. This 
is effected by the circulation of hot oil in the tubes 
which are coiled around the towers between two 
layers of insulation. It can be seen therefore that the 
conditions of treating in the experimental pilot plant 
correspond closely to those in the commercial towers. 
The vapors pass downward through the clay towers 
(B and B’) and thence into fractionator towers (C 
and C’). The flow rate of hot vapor through each 
system is controlled by a %-inch valve (G or G’) 
in the vapor line leading from the clay tower into 
the fractionator tower. The pressure in the clay 
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towers is maintained at 250 psi which is essentially 
that in the commercial system; whereas the pres- 
sure in the fractionator towers is maintained at 
approximately 200 psi by means of back pressure 
regulators (H and H’) in the high-pressure-gas line 
leading from both systems, The flow of hot vapors 
into each clay tower is continuously recorded on a 
recording flow-meter chart. The clay polymer and 
heavy ends condensing out in the clay towers leave, 
in liquid form, from the bottom of the tower and 
pass into receivers where the quantity of bottoms 
can be measured. The fractionator towers are filled 
with %-inch berl saddles to a depth of 8 feet. A coil 
is located in the bottom of the fractionator towers 
through which hot oil may be circulated for reboiling. 
Small positive displacement pumps serve to pump 
reflux to the top of the fractionator towers. Another 
set of similar pumps serves to pump reflux to the 
top of the clay towers when desired. The fractionator- 
tower bottoms may be cooled and collected for sam- 
pling or for measurement of flow rate or they can 
be discharged directly into the waste-gasoline line 
leading back to the refinery system. The fractionator 
overhead is cooled in condensers (D and D’) and 
collected in high pressure receivers (E and E’). The 
non-condensible gases pass out of the system through 
the back-pressure regulators (H and H’). Usually 
the contents of the high-pressure receivers are main- 
tained at approximately 160°.F. so that gasoline 
being produced from the subsequent flashing opera- 
tion will not have an excessively high Reid vapor 
pressure. The gasoline collected in the high-pressure 
receivers is partially flashed in passing through a 
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TABLE 1 
Comparison of Average Gasoline Properties 
| 
Commercial Unit Pilot Plant 
| Gasoline 


Gasoline 





Caan Ne. 3.858 Pe See 1 2 1 ae 

| rere roee ae Naphthenic | Naphthenic | Naphthenic | Naphthenic 

Clay life period represented (Bbis./ton) .| 3000-4000 5000 | 3000-4000 | 4000-5000 
- 29 





Avg. Color (Saybolt)................ 29+ 30+ 30+ 
Avg. Copper Dish Gum............. * 7 8* 6* 
Avg. Induction Periodt.......... 250* 250* 245 225 








* Data obtained on doctor sweetened samples. Other data determined on sour stocks. 
t Voorhees Method see lit. Ref. (2). 


throttling valve into the low-pressure receivers (F 
and F’). The pressure in the low-pressure receivers 
is usually at about 7 or 8 pounds gauge. The gas 
from the low-pressure receivers combines with that 
from the high-pressure receivers, and the combined 
gas is measured by orifice meters before being dis- 
charged from the system. The gasoline from the low 
pressure receivers is metered before being pumped 
back into the plant cracking-unit system. The gaso- 
line-recovery system will usually show a loss of 
about 1 to 2 percent of pentanes and heavier to the 
gas streams. However, it is believed that this small 
loss of light ends will not appreciably affect the 
color and gum-forming properties of the gasoline, 
which properties are the more important ones in the 
investigation. 

In the operation of the unit, the hot oil to the 
revaporizer is controlled so that the temperature at 
the top of the clay bed corresponds to that being 
maintained in the plant-scale equipment. The circula- 
tion of hot oil in the coils around the clay towers is 
maintained so that the differential between the clay 
tower insulation temperature and the temperature 
in the clay bed itself will be zero, The levels held 
in the various towers are controlled by hand-operated 
needle valves. The throughput rate is controlled by 
means of the small needle valve (G or G’) shown in 
Figure 1, between the clay-tower outlet and the frac- 
tionator tower. Hand control at this point has given 
very smooth operation. These valves are kept ad- 
justed so that a steady vapor-inlet charge rate is 
being held at all times, as indicated by the charge- 
meter recording chart. The maximum deviation of 
flow from average due to momentary fluctuations 
amounts to about 10 percent. End point control on 
the gasoline product is maintained by adjustment of 
quantity of reflux to the fractionator towers and 
temperature in the after-fractionator reboilers. The 
Reid vapor pressure is controlled by adjustment of 
the amount of cooling in the fractionator over-head 
coolers (D and D’), Figure 1. 


Comparison of Pilot-Plant Clay Treating With 
Commercial Clay Treating 


A correlation was made of results obtained by 
pilot-plant clay treating and those obtained by com- 


TABLE 2 
General Conditions of Clay Treating for Comparison of Clay 
Treated and Untreated Gasoline 

















Unit No.1 | Unit No. 2 

Weight of 30-60 mesh clay charge....................0+.000. 276 lbs none 
Volume MM MMII Gs Sais Su fogs cbc ots bs-sneenny ne eae 7.64 cu. ft none 
Treating age of clay at beginning of test...................... 509 bbl./ton}| ........ 
Avy. temperature in clay tower................0ceceeceeeeee 445° F. 440° F, 
AV. SUMMER II 62S ise 5 3, a -0:4%.5 Vo v hua naeee 247 |b./sq. in.|249 bl./sq. in. 
Av. treating. rate,.bbl./ton/hour:..... 0.2... 66.0408. eue nee. _” SR Be Pee 
tn CE a cee cta palsy tay ivcu-p «apes esee rie oe on 146 hrs. 146 hrs. 
Tc: +! stabilized gasoline treated...................2--00-005: 103 bbls. 110 bbls. 
Tot.l fixed gases passing through towers Cu. Ft. at 60° F. and 

TPM Scuba cor chats erase bri isogdes saneupeenyees 136,000 137,006 








mercial clay treating while operating with the same 
kind of clay under essentially the same conditions 
of temperature, pressure and time of contact. Aver- 
age properties of the treated gasoline taken at the 
same clay age from the pilot and commercial units 
were measured. The comparison of color was made 
on the sour product. The copper-dish gum compari- 
sons were conducted on the doctor-sweetened prod- 
uct in all cases. The comparison of color, copper- 
dish gum, and induction period of clay-treated gaso- 
line from the pilot plant with that from the com- 
mercial plant is shown in Table 1. The data for the 
clay life period shown represent an average of at 
least two or three sets of data in all cases. The aver- 
age colors of the comparative samples agreed within 
1 Saybolt color unit, the copper-dish gums within 2 
mg., and the induction periods within 25 minutes. 

In contrast to the direct correlation between pilot- 
plant and large-scale treating is the performance of 
a laboratory-glass clay-treating apparatus used for 
some earlier investigations. This apparatus operated 
at atmospheric pressure and about 300° F. with the 
rate of throughput in barrels per ton per hour of 
treated gasoline being about double normal plant 
rates, but with the vapor velocity lower than normal 
plant velocities due to the shortness of the clay bed. 
In this case the copper-dish gum of the treated prod- 
uct was at all clay lives considerably higher than 
plant gasoline and the color of the treated product 
began to drop from 30+ Saybolt at about 200 barrels 
per ton clay life and reached about 23 Saybolt at 
600 barrels per ton. 


Comparison of Clay-Treated and Untreated Gasoline 


In a recent short test run one clay-treating system 
was filled with a full charge of a standard 30-60 
mesh clay while the other clay-treating system re- 
mained empty. A comparison of the properties of the 
gasoline products from the two systems pérmits a 
direct comparison between gasoline which has been 
clay treated and that which has not been treated, the 
operations being carried out under commercial con- 
ditions. Of particular interest in this run was, first, 
a comparison of the color and the gum stability of 
the treated and untreated gasoline; second, a com- 
parison of the octane-number difference between the 
two gasolines. 

The general operating data for this run are shown 
in Table 2. The clay contained in clay treating unit 
No. 1 had been used for a previous run under essen- 
tially the same conditions as maintained during the 
run described. The treating age of this clay at the 
beginning of the test run was 509 barrels per ton. 
The treating temperature, pressure and rate closely 
approximate those used in the commercial Gray 
towers at this cracking unit. The slightly higher tem- 
perature shown for clay treating unit No. 1 is be- 
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TABLE 3 
Comparison of Properties of Clay Treated and Untreated 
Gasoline 
Induc- 
tion 
Pp 
Copper Dish Induction Period DuP. 
Clay Life Gum (Mg.) Induction Period |+0.002% DuP. No. 17! No. 17 
Bbl. ton Sour Sweet Sour Sweet Sour Sweet Sweet 
| Se *4 +14 *6 114 | *305 +120) *165 60/*1440 7440) *560 1265 +660 
| 3 T17 *5 12 | *245 +135) *185 170|*1300 7515) *540 1275 +505 
BR i.s ce *4 61 *4 +50 | *240 195) *165 185) *990 1510) *540 +200 +645 
|. See *9 738 | *10 +39 | *210 +160) *170 75|*1200 1465) *590 1230 7515 
* Clay treatment. t No clay treatment. 








lieved largely due to heat of reaction since the 
heated-jacket temperature around the two clay tow- 
ers was the same. During the first three days of the 
test a paraffinic-type crude was being processed at 


the cracking unit from which the clay pilot plant 


takes its charge. During the last two days naphthenic 
type crude was being processed for a comparison of 
the gasoline properties. Twenty-four-hour composite 
samples of gasoline were taken from each system 
and collected under gas with increments at 4-hour 
intervals. Two such sets of samples were taken dur- 
ing the processing of paraffinic crude; the other two 
sets of samples were taken during the processing of 
naphthenic crude. A portion of each 24-hour com- 
posite sample was doctor-sweetened in glass using 
a plant-rejuvenated doctor solution and a solution 
of sulphur in benzene. The sweetening was carried 
out under an atmosphere of hydrocarbon gas with 
the use of minimum quantities of doctor solution and 
sulphur. Samples of both the sour and the sweetened 
stock were tested for color, using the Saybolt colo- 
rimeter, copper-dish gum* and induction period by 
the Voorhees” method. These data are given in Table 
3. The initial color of the clay-treated gasoline was 
never lower than 29 Saybolt. The untreated gasoline 
color was usually 18 or 19 Saybolt. 

The copper-dish gum of the sour and the sweet 
samples shown in Table 3 were in most cases very 
close to the same, showing that essentially no change 
in copper-dish gum had occurred during sweetening. 
The clay-treated gasoline samples in all cases showed 
much lower copper-dish gum than the untreated 
samples. The copper-dish gum of the untreated sam- 
ples for the last two sets of samples when naph- 
thenic crude was being charged was considerably 
higher than the copper-dish gum on the first two 
sets of samples when paraffinic-type crude was being 
charged. 

The induction periods of both the sour and sweet 
stocks from both No, 1 system gasoline which had 
been clay treated and No. 2 system gasoline which 
had been given no clay treatment were determined. 
The induction periods of the sweet-gasoline samples 
were, in al! cases, lower than those of the sour gaso- 
line. Evidently some of the natural inhibitors ordi- 
narily present in the gasoline were removed during 
the sweetening operation. The induction period of 
all samples in the presence of 0.002 percent of Du 
Pont anti-oxidant No. 17 are also given. Particularly 
noteworthy is the relatively great inherent stability 
of the clay-treated stocks. Thus, it is seen that the 
sour treated gasolines averaged 250 minutes induc- 
tion period as against 128 minutes for the untreated 














TABLE 4 
ASTM Distillation Data on Samples Described in Table 3 
UNIT No. 1 
| Clay | 
Life | ety SRN) FS 
SET No. B/T | Initial | 10% | 30% | 50% | 70% | 90% | F.B.P. | Rec. | Loss | Res. 
1 787 89 | 138 | 192 | 240 | 286 | 356 | 384 ae oe 
2 | 851 | 97 150 | 202 | 245 278 | 356 | 380 Ee oe oe 
3 1101 | 96 | 148 | 198 | 245 | 290/354) 3900 | 96 | 3 | 1 
4 1257 94 | 144 | 207 | 246 291 | 354) 390 | 9% | 3 | 1 
UNIT No. 2 
SET No. Initia | 10% | 30% | 50% | 70% | 90% | F.B.P. | Rec. | Loss. | Res 
i | | | 
1 93 140 198 244 | 288 | 361 388 93 a 
2 92 144 | 197 | 240 | 282 | 343 | 378 9 | 4 1 
3 100 154 | 196 | 243 | 282 | 354 395 ee ee 1 
4 101 | 148 202 | 246 | 286 | 354 | 398 96 3 1 


TABLE 5 
Octane Number Comparisons—Clay Treated and Untreated 




















Gasolines 
Clay Life GASOLINE PROPERTIES 
Crude at No. 1 Unit 
SAMPLE No. Type (Bbls./Ton) © APL Reid Vapor Press. 
1 Paraffinic 673 5 err *11.0 11.0 
2 Paraffinic 801 *59.8 161.5 O01. 361 
3 Naphthenic 1051 *59.5 58.8 *10.3 10.2 
4 *9.4 9.4 





Naphthenic 1175 *59.2 $59.1 
| | | 





OCTANE NUMBERS 








| } CFR-M CFR-M CFR-M 
SAMPLE No. | CFR-M | +1lee. TEL + 2 cc. TEL +3 c.c. TEL 
1 | *68.9 68.7 | *75.5 175.5 ee 5 Seon *79.7 79.7 
2 *68.9 68.7 *76.5 75.5 *77.8 77.7 *79.6 +79.7 
3 *72.6 72.4 *78.1 77.9 *80.5 180.4 *81.7 181.6 
4 *72.4 772.2 | *°78.1 779 *80.5 180.4 *81.7 81.5 


| 
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* Clay treated. t Not clay treated. 
samples. The sweetened treated samples averaged 
171 minutes against 73 minutes for the sweetened 
untreated samples. Addition of 0.002 percent of Du 
Pont No. 17 to the sour treated samples showed an 
average increase of about 1000 minutes in induction 
period as compared to an increase of 355 minutes on 
the sour untreated samples. The same amount of 
inhibitor effected an average increase of approxi- 
mately 390 minutes on the sweetened treated sam- 
ples as compared with 170 minutes on the sweetened 
untreated samples. These data indicate not only the 
improvement in gum stability effected by clay treat- 
ment but also the improvement in response to in- 
hibitors, ASTM distillations were also run on each 
of the composite gasoline samples taken for test pur- 
poses. 

These data, shown in Table 4, indicate that the 
gasoline taken from unit No. 2 containing no clay 
was of slightly higher final boiling point. This dif- 
ference was not sufficient to invalidate the compari- 
sons of gasoline properties shown in Table 3. 

Octane-number comparisons were made on sam- 
ples of gasoline taken from each clay-treating unit. 
The samples were taken as 4- to 5-hour composites: 
from the high-pressure receivers while operating at 
200 pounds gauge pressure and about 100° F. in order 
to retain as much as possible of the butane and 
heavier in the samples. Four such sets of samples 
were taken. The pairs of treated and untreated sam- 
ples were depropanized in a 4-foot Stedman column 
to similar Reid vapor pressures. The octane number 
determinations were made by the standard ASTM 
method using a 4-bowl carburetor so that a direct 
comparison between the pairs of samples could be 
made with least possible inaccuracy. Lead suscepti- 
bility was determined using 1, 2 and 3 cubic centime- 
ters of lead tetraethyl in gasoline from both treating 
units, with the octane determinations being made by 
the ASTM method. Data shown in Table 5 indicate 
that within the limits of experimental error, the 
octane numbers of the samples taken from the sys- 
tem containing no clay were identical with those 
taken from the system containing clay. Reid vapor 
pressures of each pair of samples checked closely. 
It is evident from these results that normal clay 
treatment for gum and color improvement has no 
measurable deleterious effect‘on the octane number 
of gasoline. 
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oiler Plant Operation 





And Care 


ROY W. MACHEN, Hamman Exploration Company 


1 as never before, it is necessary to operate 
our boiler plants at more efficient levels. The present- 
day effort in production schedules makes it a prime 
requisite to increase our output of finished products. 
This must be done in a great many cases by the 
streamlining of boiler plant operation and in other 
cases where such streamlining will not provide the 
needed increase in horsepower, by the installation of 
new equipment. However, the unwarranted use of 
steel to provide additional horsepower when it can 
be provided by the proper maintenance and operation 
of existing equipment is to be condemned. 

Any increase in production due to increasing raw 
materials processed causes an increase in steam con- 
sumption by reason of the necessity for more opera- 
tion time for pumps:at increased speeds. The increase 
o! raw material movement through the plant at the 
sime time increases the amount of process and 


stripping steam necessary for obtainance of finished 
products. 

The discussion of steam generation brings up the 
three integral elements necessary: boilers, water, 
aid fuel. 

Che discussion of various types of fuel used is not 
necessary here. However, the relationship of the fuel 
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to horsepower output affects us considerably if we 
are contemplating the maximum output possible. The 
major item contributing to the conservation of fuel 
is the preheating of the feed water itself. 

If the feed water is heated from an average atmos- 
pheric temperature of 85° F., to 200° F. and the 
boiler is operated at 235 pounds per square inch, 
gauge, (250 pounds per square inch absolute), a fuel 
saving of 10.01 percent is effected. In order to arrive 
at the saving effected in fuel due to preheating of 
feed water from any given base temperature to any 
selected preheater-outlet temperature, the following 
formula may be used: 

100 (hre — hri) 


FS ce ed 





in which 

FS = fuel saving in percent. 

hr: = heat of the liquid at the temperature it enters 
the feedwater heater in Btu per lb., above 32°F. 

hr: — heat of the liquid at the temperature it leaves 
the feedwater heater in Btu per lb., above 32°F. 

hg = total heat of the steam delivered at the boiler 
pressure maintained (lbs. abs.), Btu per Ib., 
above 32°F, 


Using the figures given above as a basis for an 
example; and referring to Thermo-Dynamic, Prop- 
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erties of Steam Tables by Joseph H. Keenan and 
Frederick G. Keyes: we have 


100 (167.99 — 53.01) 


FS = —~(4201.1 — 53.01) 
= 10.01 percent 





Tables have been prepared by various authorities 
that will by cross reference give readings of the per- 
cent saving accomplished at innumerable combina- 
tions of inlet and outlet temperatures of the feed- 
water preheater. 

Feed-water heaters are generally classified into 
three groups, hot wells or open atmospheric-type 
heaters, closed or heat-exchanger-type heaters, and 
economizer-type heaters. 

In the open- and closed-type heaters, the heating 
medium usually is exhaust steam from the plant, 
while the economizer type utilizes stack gases as a 
heating medium. 

Preheating the feed water to 200° F. will precipi- 
tate the compounds that cause temporary hardness. 
If the open-type heater is used, any free oxygen con- 
tained in the water will be vented along with other 
dissolved gases, in this way reducing the possibility 
of corrosion and pitting of the boiler. 

Hot-water feed will eliminate the stresses and local 
strains that are set up at the feed-water inlet when 
cold water is used, with a resulting lowering of the 
leaks caused by such stresses and strains 


Insulation Contributes to Economy 

Not only does the insulation of boilers contribute 
to the economy desired for efficient boiler operation, 
but it is directly involved in the possibility of 
increasing boiler horsepower output without addi- 
tional equipment. This involvement consists mainly 
of the conservation of heat input. It has been found 
in numerous instances that by insulating a boiler it 
is possible to obtain the same horsepower output 
with a fuel saving of more than 10 percent. If the 
boilers are properly protected from the weather this 
percentage of saving will be somewhat diminished. 

In considering the insulation of a boiler, it should 
be borne in mind that most oil-field-type boilers need 
to be inspected externally at least once every year. 
This external inspection if properly done will call 
for the removal of the insulating jacket. As a safety 
measure in localities where the feed water is high in 
saline content, it may even be necessary to have 
external inspections more frequently. It is more than 
ordinarily worrisome to have to endure a succession 
of insulation removals and patchings in order to keep 
the boiler seams, rivets, and staybolts tight. 

The insulating jacket should be made in such a 
manner that it can be easily and quickly removed 
from the boiler so that the necessary repairs and 
inspections can be made with due convenience. 

Since the steam piping leading away from the 
boilers rapidly radiate heat, proper insulation of such 
pipes is essential. In the plant this practice of insula- 
tion is rather rigidly adhered to. However, many 
times there are short lengths of piping neglected, 
especially at the terminals of the steam lines. Under 
favorable weather conditions it is possible that as 
little as from 2 to 5 percent heat losses will result 
from radiation. However, under adverse weather con- 
ditions a heat loss of as much as 20 percent or more 
would not be at all out of line. 

Simply stated, steam is water in gaseous form. Any 
matter consists of molecules or atoms that have each 
an individuality although they are infinitesimally 
small. In the case of solids and liquids, these atoms 
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have a mutual cohesion and attraction for one an- 
other and all of them are in a constant quiver of 
vibration, the extent of the vibration being directly 
dependent on the temperature of the matter, or body. 
Heat, when applied to any substance, will tend to 
cause an acceleration of the vibration of the atoms 
making up that body of matter and when sufficient 
heat has been applied the form of the substance will 
change from solid to liquid, and then from liquid to a 
gaseous state. The generation of steam is accom- 
plished by the application of heat to water. 

Should water be heated in an open vessel at atmos- 
pheric temperature, the application of heat causes 
an increase of the natural vibrations of the atoms of 
the water. A continued application of heat causes 
the atoms to lose their attraction for each other and 
to become repulsive in nature. When this repulsive 
nature asserts itself, the atoms if not confined will 
fly off into space. If water is heated and boiled in an 
open vessel steam will be generated, but no power 
will be developed as the steam diffuses into the 
atmosphere as rapidly as it is formed. However, if 
water is confined in a vessel and boiled, the steam 
generated is unable to diffuse as it is formed, the 
increasingly vibrant atoms are unable to fly off into 
space and being confined, exert pressure. The pres- 
sure increases as the volume of steam generated 
increases and the temperature of the steam increases 
as the pressure increases. 

The temperature of steam at atmospheric tem- 
perature is the same as the temperature of the water 
boiling to deliver that steam. Since the boiling point 
of water at atmospheric pressure is 212° F., the 
temperature of steam at atmospheric pressure is 
also 212° F. In like manner, the temperature of 
steam formed over water, or in other words, steam 
in contact with the water from which it is gen- 
erated, depends on the pressure under which it is 
formed. In many plants it will be found that the 
pressure existing in steam mains is approximately 
300 pounds per square inch. Should that be the 
pressure carried on the boiler battery, process steam 
can be delivered to the preheaters and reboilers at 
a temperature of 417.33° F. 

When steam is formed normally over water and 
taken directly from the boiler to be used, it is called 
saturated steam. Saturated steam can be either a 
wet or a dry steam. When steam contains no 
moisture, it is said to be dry. If steam carries a mist 
or intermingled spray, it is said to be wet. The dry- 
ness of the steam is expressed by the term “quality” 
and is the ratio of the weight of dry steam present 
to the toal weight of the steam. 

If saturated steam is conducted into or through a 
coil of pipe or a vessel separate from the boiler and 
is further heated to a temperature that is greater 
than the normal temperature due to pressure, it is 
said to be superheated. If the pressure of the steam 
is held constant .in the heating element, or super- 
heater, increasing temperature is accompanied by 
an increasing volume. If the volume is held constant, 
increases in temperature are accompanied by in- 
creases in pressure. 

The amount of heat necessary to change the tem- 
perature of one pound of a substance from one 
temperature to another by means of simple heating 
is the sensible heat of that substance. For instance, 
water, one pound of which has been raised from 
32° F. to 212° F., will have a sensible heat of 180 
Btu. 

The amount of heat that must then be added to 
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the substance, in this case, one pound of water, to 
convert it from a liquid into steam is known as the 
latent heat of vaporization. It is often spoken of as 
the heat of evaporation. The latent heat of a sub- 
stance varies with the pressure, or the temperature 
at which vaporization occurs. After the substance 
has been raised to its boiling point the temperature 
of the boiling liquid will remain the same until the 
entire liquid body has been generated into a gaseous 
state. In the transformation of one pound of water 
to steam, it takes at atmospheric temperature 180 
Btu to raise the water to the boiling point of 212° F. 
Although the temperature of the water remains at 
212° F. during the transformation of this pound of 
water to steam, 970 Btu will be consumed in this 
vaporization process. In other words, more than 
5-1/3 times the number of Btu necessary to bring 
the liquid to its boiling point. 

Saturated steam is then generated by heating in 
two steps, first by bringing the liquid to a boil, and 
then by the addition of sufficient heat to cause 
vaporization. The total heat of steam is the sum of 
the sensible heat and latent heat of vaporization and 
at atmospheric pressure is 1150 Btu per pound of 
steam. 

Since superheated steam is steam that has been 
heated to a higher temperature than that normal for 
saturated steam at the existing pressure, the total 
heat of superheated steam consists of the sensible 
heat content, the latent heat of vaporization and 
the heat of superheat. 

If saturated steam is superheated 100 degrees at 
300 pounds per square inch absolute the amount of 
fuel needed to perform this work amounts to only 
5.5 percent more than was necessary to generate the 
original saturated steam. The effect of this amount 
of superheat on the volume of steam is shown by an 
increase of nearly 18 percent. This will mean that by 
superheating saturated steam at 300 pounds per 
square inch absolute the boilers will be required to 
evaporate less than 85 percent of the water required 
to deliver the same volume of saturated steam. 

Some other benefits derived from the use of super- 
heated steam may be itemized as follows: 

1. Reduces erosion on turbine blades of both con- 
densing and non-condensing turbines. 
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Treating unit for boiler feed water. 
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2. Pressure losses in steam mains are reduced. 

3. Eliminates water from steam lines. 

4. Reduces condensation in pump and engine cyl- 
inders. 

5. Eliminates slugs of water 
blades with unbalancing effect. 

6. Reduces maintenance and operation costs of 
equipment. 

%. Increases boiler efficiency and capacity. 


striking turbine 


Boiler Capacity vs. Boiler Rating 


The size of a boiler or rating is based on the horse- 
power unit. The ASME code identifies a boiler horse- 
power as the ability to evaporate 34.5 pounds of feed 
water per hour from and at 212° F. temperature to 
steam at the same temperature. In other words, at 
atmospheric pressure, 34.5 pounds of water entering 
the boiler at 212° F. must be evaporated per hour per 
boiler horsepower. This standard is equivalent to 
33,479 Btu per hour. 

Boiler manufacturers arbitrarily base the boiler 
horsepower rating on the area of the heating sur- 
faces. So far as the rating imposed by the manu- 
facturer having any direct bearing on the actual 
horsepower output possible from any boiler, it does 
not. This statement is true since the horsepower 
rating is based on the ability of the boiler to evapo- 
rate a specified amount of water under certain con- 
ditions and is not actually a measure of power. A 
heating surface of 10 square feet is the nominal 
equivalent assumed by the boiler manufacturer for 
one boiler horsepower. 

The actual capacity of a boiler may be several 
times more than the rated capacity. Numerous boiler 
units are operating at three and more times the rated 
capacity. The horsepower output, or capacity depends 
directly on the amount of fuel that can be consumed 
in the firebox. The condition of the boiler in regard to 
scale incrustation has a direct bearing on the actual 
boiler capacity. This fact is especially worth con- 
sideration since it is an established fact that an 
insulating coat of scale the thickness of only 1/32- 
inch reduces the boiler efficiency by as much as 10 
percent. The presence of oil in the feed water even 
though it is not present in sufficient quantities to 









cause overheating materially affects the efficiency of 
the unit. The degree of feed water heating is a con- 
tributing factor to the actual boiler capacity as is the 
condition of the feed water. The increased capacity 
imposed on the boiler battery may cause a concentra- 
tion of harmful substances contained in the feed 
water with a resulting tendency toward priming, 
scale formation, and foaming. Even with the very 
best of feed water, the increased agitation caused at 
the water’s surface by an increased rate of steam 
output may cause priming. As the boiler efficiency 
decreases as the boiler capacity is increased, the 
maximum allowable reduction in boiler efficiency will 
be a determining factor in the amount of overload at 
which the battery can be operated. 


Recovery of Exhaust Steam 


The recovery of exhaust steam not only cuts down 
on the amount of raw water. that must be added to 
the boiler hot-well or make-up tank, but it at the 
same time reduces the amount of impurities that are 
consequently added to the boiler feed water balance 
if a large quantity of raw water is necessary to pro- 
vide adequate supply of feed water. 

The use of condensate traps on the steam lines 
throughout the plant at header junctions and low 
places will not only provide a certain percentage of 
that condensed exhaust steam, but it will at the same 
time keep the condensate that forms in the steam 
mains drained off and provide for increased efficiency 
in the transmission of steam throughout the plant, 
deliver dryer steam td pumping equipment and 
turbines, and tend to the elimination of water ham- 
mer in the lines. 

A further condensation is accomplished by the use 
of the exhaust steam to aid in the preheating of the 
feed water itself and by the use of steam condensers. 

The proper installation of steam traps, providing 
for a gravity drainage to the trap if possible, to per- 
mit the efficient removal of live steam condensate 
from the steam mains so equipped with condensate 
traps or “bulbs” eliminates any possibility of draining 
live steam off into the exhaust-steam-recovery system 
along with the condensate. 

Steam traps are used in conjunction with tube 
bundles that provide heating by means of steam. The 
proper and efficient operation of these traps will go a 
long way in the conservation of boiler horsepower. 
The lines that the trap is to service should be blown 
clean of all foreign material such as welding burrs, 
dirt, etc., before the trap is connected and placed in 
service. The trap is a mechanical device and it will 
operate automatically. But, regardless of that fact, it 
is imperative that the trap be checked as a matter of 
routine, and making the necessary adjustments and 
repairs pertinent to efficient operation. 


Recommended Practices in Operation 


The recommended practices by the API for the 
operation of loocmotive or oil-field-type boilers are 
suggested as the best means of minimizing accidents 
and loss of property. These recommendations suggest 
that the following practices should become the habits 
of the fireman: 

1. Inspect the water level in the boiler frequently, 
not only by the visual means provided by the water- 
gauge glass, but also by using the try cocks. The use 
of the try cock will often tell you that the gauge glass 
is not properly working. 

2. Low-level instructions should be carefully fol- 
lowed. Water should never be pumped into a boiler 
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that has a low water level and it is advisable to cut 
the fire under that boiler until it has cooled suffi- 
ciently to permit the raising of the water level to its 
proper. position. Continued firing and pumping of 
water into a boiler having a low water level may 
cause destruction of the boiler along with damaging 
effects to other parts of the equipment and even loss 
of life. 

3. Pressure gauges and safety valves should be in- 
spected regularly and kept in shape to meet any pos- 
sible emergency. 

4. Boilers should be blown down properly and as 
a matter of routine. The number of times each tour 
that the boiler must be blown down is dependent on 
the concentration of chlorides in the boiler and on 
the general overall condition of the feed water. The 
percentage of blow down will vary with the condi- 
tions under which the boiler is being operated. 

5. Preparation and inspection should always be 
made of the boiler before it is fired up to assure that 
the water level, draft, gas-free combustion box, and 
valve positions on incoming and outgoing lines are 
all in their respective correct positions and condition. 
It is important that the fireman know how to turn the 
boiler into the steam header. One of he most common 
abuses is the ignoring of the safety precautions con- 
cerning the clearance of the combustion chamber of 
any accumulated gases, firing up with too high or too 
low water level, firing the boiler too rapidly and cut- 
ting the boiler into the battery header before the 
boiler pressure is as high as the header pressure. 

6. The correct routine for bringing a boiler out of 
normal service should include the sealing off of 
steam, blow-down, and feed-water valves. Disconnec- 
tion of fuel lines from the burners and slow cooling 
of the boiler by leaving the firebox and smokebox 
doors closed should be emphasized. 

7. Elimination of oil from the feed water should 
be a prime requisite and the scale accumulation 
should be kept at a minimum by proper treatment. 
The best policy is to start proper care of the boiler 
when it is unloaded and loaded for movement. Start- 
ing out with a new boiler means starting out with a 
clean boiler. Keeping it clean by blowing down fre- 
quently, washing periodically and regularly will in- 
crease its useful life. 

The proper setting of the gas burners when using 
this type of fuel is most essential. There is a tendency 
to go from one extreme to the other, either set them 
too high or to set them too low. A burner set too 
high, as is more usually the case, causes the produc- 
tion of unequal strains in the boiler that in turn cause 
staybolt leaks. This setting up of unequal strains is 
because the high burner leaves the bottom of the fire- 
box cold. The setting of the burners too high also 
reduces the effective heating surface and combustion 
space. The burners should be set with the top in line 
with the bottom _row of staybolts. In many cases the 
burners are set lower than this, but in such cases the 
mud ring is protected with refractories. 


All leaks should be promptly peened or caulked. 
The continued leaking of the boiler will cause crystal- 
lization of the metal near the leak and even should 
crystallization not show up, a concentrated corrosion 
will occur. 

In conclusion, the strict adherence to the council 
and suggestions of your boiler inspector will save you 
money, time and equipment. In his experience he may 
have an idea that results from the mishaps of others 
that will possibly be accident prevention for you. 
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Installation and Servicing of Pumps 


And Compressors in Refining Service 


J. F. ROLLINS, Worthington Pump and Machinery Corporation 


/—— of the seriousness of the present emer- 
gency, each and every one of us should, where pos- 
sible, exert himself to the very utmost in order to 
cooperate with all those concerned in any problem 
bearing on the defense of our country. We should 
put forth our maximum effort in order to stimulate 
an’ encourage others, as our present problems do 
not rest on any one individual or group of individuals. 
One of us or part of us cannot win while the others 
lose. Teamwork and a determination to win is neces- 
Sary. This is total war; therefore, to win we must 
exert our total efforts. The harder we work, the 
better we cooperate; and the more we stimulate our 
co-workers, the sooner our victory will be won. It is 
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much better for all to put forth great effort over a 
short period and win quickly than it is for us to use 
a lesser effort and take a longer time, as far less total 
energy will be consumed. At first thought we may 
consider that the boys out on the firing line are en- 
tirely responsible for our successes or failures, but 
we who are at home are responsible for giving them 
the best guns and the finest equipment in existence. 
If we fail there will be a greater loss of life. We are 
responsible for each boy whose life depends on 
having the proper equipment at the opportune time. 
Therefore, the construction of our new plants and 
the altering and maintenance of the old equipment is 
a vital problem to all of us. For this reason the fol- 
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Clean equipment and surroundings forestall accidents, aid production, encourage operator vigilance. 


lowing article is written, hoping that our war effort 
may be furthered to some small degree by some 
thought expressed herein. 


Selection of Equipment 

The individual who has been invested with the re- 
sponsibility of purchasing or altering equipment for 
our industrial plants has a most important task en- 
trusted to him and he should use care, as well as in- 
tense thought, down to the last detail. 

On many occasions after a plant has been in opera- 
tion for a short time, it is discovered that if larger 
machines had been purchased, the capacity of the 
plant could be increased by a small expenditure of 
labor and equipment. If there is a great demand for 
the product manufactured by the plant, in many cases 
the equipment will be over-loaded. Then, eventually, 
difficulties are encountred. It seems only natural 
that the customer should immediately question the 
equipment manufacturer as to the causes and means 
of correcting them. With these thoughts in mind, the 
purchaser should consider a proposition from all 
angles, as he alone can judge what future the plant 
has and if it is expected to expand or is likely to 
operate at a given capacity throughout its life. If he 
is correct in his assumptions, his organization may be 
saved a great expense or loss due to curtailed pro- 
duction. If he is wrong, the equipment will only 
operate at a low capacity which will give longer life 
at a reduced maintenance cost. 


Cooperation Required 


In order to do a job properly, there must be com- 
plete cooperation among all parties concerned, such 
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as in the purchasing, installing, and starting of any 
machinery, if the maximum return is to be expected. 
Frequently, it is necessary to operate equipment in 
services very different from that for which it was 
originally designed. If the builder of the machinery 
is consulted, many times changes can be made which 
will greatly prolong the life of the equipment by 
making the machines more adapted to the new condi- 
tions. This may mean only minor changes, but it 
must be kept in mind that the men who design and 
build a machine naturally should know the exact 
details of their equipment. They will know the best 
means of making the changes and the service it will 
render without causing excessive trouble and ex- 
pense. 
Proper Installation 

It is generally realized that any piece of machinery 
must be installed properly if the maximum amount of 
trouble-free service is to be obtained. However, many 
of the difficulties encountered after equipment has 
been in service fot some time could have been elim 
inated if the proper breaking-in procedure would 
have been followed. 

Before a compressor is started, all lines carrying 
material to the machine should be thoroughly 
cleaned. This may be done by air blowing and ham 
mering. If the lines are sufficiently large they ma 
be wiped with rags. Where possible it is advisable 
to install as fine a mesh screen as can be used in the 
suction lines as near the cylinder as is possible, ye' 
in a convenient location where it can easily be cleane:! 
and so that it can be removed after the unit has 0] 
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erated sufficiently long that there is no further 
danger of injurious material reaching the cylinder. 

The air-starting and fuel-gas lines should be 
cleaned in a similar manner and fine-mesh screen in- 
stalled until the lines are clean. The fuel-gas line 
screen should be placed before the reservoir so that 
no material is permitted to deposit there as it cannot 
be easily removed from such a chamber. The water 
lines can be parted before the machine and washed 
until clean. When the lines are clear the jackets 
should then be thoroughly washed. 

When all of the inlet-water lines are clean, these 
pipes should be properly hooked up so that the 
jackets may be thoroughly washed with this water. 
Before starting the washing of the jackets it is better, 
if possible, to break each outlet connection so as to 
observe the flow through each individual cooling 
chamber. In this manner a definite check is made of 
the equipment with regard to obstructions and clean- 
ness. It is very important to have the water-cooling 
system in good condition as serious metal stresses 
may develop from localized heating if the heat-ex- 
change system is not functioning properly. 

All abrasive material should be kept from the 
wearing surfaces of a machine. The lubricating oil 
must be kept clean and an ample supply must be 
assured on all bearings. Excessive amounts of oil 
may be injurious to packing and also may cause 
trouble within the cylinders. However, the proper 
amount can be most accurately ascertained by closely 
observing the operation. A good criterion to follow 
on a new machine is to feed two drops of oil per 
minute of the size that passes through the glycerine 
in a force-feed lubricator for each 150 C.F.M. piston 
displacement, until actual operating conditions dic- 
tate otherwise. Never use less than two drops per 
minute on a cylinder on a new machine. Before a 
machine is started, all exnosed parts, such as the 
piston rod, should be carefully cleaned with a cotton 
cloth, then sufficient oil should be added to thor- 
oughly cover the entire surface. The lubricators 
should be hand operated before running a unit, so as 
to force all air from the lines and thus insure an im- 
mediate supply of oil as soon as the machine is 
started. The cylinders should be carefully inspected 
to be certain there are no obstructions and that there 
is no abrasive material where it may reach the bore. 
A machine should always be completely unloaded, if 
at all possible, before an attempt is made to run the 
unit. During the breaking-in period, all moving parts 
should be observed very closely and no overheating 
permitted at any time. If heating should occur, shut 
the machine down at once. If the proper care is ob- 
served, a smooth, hard glazed surface can be obtained 
on the wearing parts. This is especially important on 
the piston rod and the cylinder bore. Plastic piston- 
rod packing should be adjusted loosely at the begin- 
ning and then gradually tightened as the rod surface 
is polished. Ample lubrication should be supplied. 
When a good surface is developed on the piston rod, 
the pressure may be gradually brought up to operat- 
ing conditions. If the packing is of the metallic or 
non-adjustable type the machine can be run without 
pressure on the cylinder for several hours. A light 
oil should be added at first and as the pressure is in- 
cre.sed on the machine the proper grade of oil should 
be .dded. If care is observed a hard outer surface 
wil! be formed on the piston. rod which will insure a 
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much longer packing life. Excessive packing leakage 
should not be permitted at any time and especially 
when breaking-in the equipment. 


Lubrication Check 


The flow of lubricating oil to all points should be 
checked at the initial start in order to assure that an 
ample amount will be supplied at all operating condi- 
tions. It is also important to carefully inspect at this 
time to be certain there are no leaky joints which 
would permit contamination of the oil such as might 
occur if there was a bad joint in the water system. 
In order to insure minimum oil consumption there 
must be no leaks and the equipment should be 

ratched closely for excessive flows to points where 
the oil is not recirculated. 

For many years the standard advice given to new 
automobile owners has been “the service you receive 
from your car depends upon how you break it in.” 
This applies to nearly any piece of machinery and 
definitely is a very important point regarding com- 
pressors. During the breaking-in period the equip- 
ment should be checked very closely for unsatisfac- 
tory conditions. All safety devices and controls 
should be operated several times in order to be cer- 
tain they are working properly. At this time any 
adjustments thought necessary should be made as an 











Flywheel guerds are one of the many safety features which 
pay big dividends. 
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Type of housing and packing arrangement frequently used to prevent the loss of 
expensive, toxic, or excessively corrosive gases. 


alarm or control that does not function properly is an 
additional hazard and not a safety device. After a 
plant is in operation a definite schedule should be ar- 
ranged for the testing of all safety devices and con- 
trols. If an adjustment is made it should be followed 
at once by a test in actual operation, if possible, to be 
certain it is correct. If a safety relief valve does not 
work properly, it should be replaced at once. It is a 
very bad practice to make an adjustment during op- 
eration without following the standard test procedure 
of checking the release setting. 


Cleanliness Eliminates Hazards 


As soon as a plant is placed in operation a schedule 
should be made out giving each individual connected 
with the operation some definite part of the equip- 
ment as his personal responsibility to keep clean. In 
this manner a certain amount of competitive spirit 
can be induced which will have a very definite effect 
upon the plant appearance. If the plant is kept clean 
the men are given a greater incentive to work and 
there will be a substantial return by the extra service 
the equipment gives as well as the extra satisfaction 
of the neat appearance. By keeping the machinery 
and surrounding plant area clean and neat, many 
hazardous conditions are eliminated. This is very 
important at all times and much more so now due to 
the present emergency and shortage of trained per- 
sonnel. 

The habit of starting a machine, especially a gas- 
engine-driven one, under full or part load is a very 
bad practice. It is preferable to completely unload 
any compressor while it is being started up. The 
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cooling water flow should be started to all points and 
where possible the lubrication should be turned on or 
driven by hand before the unit is operated. When the 
machine is thoroughly warmed and has been care- 
fully inspected, it can then be placed in service. 

A complete record should be maintained on each 
machine as to the date of original start, the hours 
breaking-in, the hours down for repairs and a detailed 
record of each repair or change made, including the 
oil consumed. Also pertinent data indicating the op- 
erating condition of the machine should be recorded. 
Personal remarks by the operator are very valuable 
on sensitive or complicated operations. 

Where exceptionally heavy fittings are used, care 
should be exercised that the pipe is not anchored too 
closely to the unit so that excessive strain will be 
exerted on the machine. The unit should be free to 
move so as to relieve any stress caused by a change 
of metal temperature. If a compressor is long and 
has a footpiece the adjustment on it should be such 
that movement can be made to relieve any stresses 
created by the elongation from heating. 


Close Observation 


Close observation while the plant is operating will 
pay large dividends, as many improper conditions 
will be discovered before they have become serious. 
The only way to keep any plant in good operating 
condition (so as to insure long life and low main- 
tenance cost) is to identify and correct troubles 1s 
soon as they appear. When the peculiarities o! a 
process have been learned the operator should antic1- 
pate. the minor difficulties before or as they devel: p. 
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In this manner he can keep ahead of the troubles. If 
bad conditions are known and are permitted to exist 
the personnel in charge of the plant is promoting a 
continuous series of headaches. Just at the time when 
it is desired to increase production or to relax for a 
few days, the most undesired condition may develop. 
Of course, the various operations do not result in the 
same amount or the same kind of difficulties, but the 
individual who keeps one step ahead of the situation 
is the man who will make the successful operator. 
Of course, the person in charge must have the co- 
operation of the group under him. No man, regard- 
less of his abilities, can successfully operate a plant 
of any size without the assistance of those persons 
who are in direct contact with the operation. The 
average worker is honest and reliable. He only ex- 
pects his boss to be a man of similar qualities with a 
thorough knowledge of the operation as he is anxious 
to give all the assistance possible. When trouble de- 
velops, if the men operating the plant at that specific 
time are consulted, the exact cause of the difficulty 
is more likely to be ascertained if the confidence of 
the men has been obtained. Also there is a much 
better chance to reach the real cause of the difficulty 
and to induct preventive measures. 


Spare Equipment 


The amount of spare equipment that should be on 
hand is a debatable question and one that may greatly 
differ in the judgment of many individuals as well as 
the type of equipment operated. There are numerous 
angles of this subject to consider. If, when choosing 
the equipment, a machine was purchased which has 
many interchangeable parts, the selection is simpli- 
fied. Because of the rapid means of transportation at 
the present time to most industrial centers in this 
hemisphere, a large stock of any one part is not to be 
advised. Too, the present emergency makes it im- 
perative that an excess of scarce materials in storage 
be avoided. Most manufacturers are anxious to co- 
operate with their customers, and have on hand for 
standard equipment such items as have any prob- 
ability of being in demand on short notice but parts 
for special equipment are not carried in manufac- 
turers’ stock. Any such parts subject to rapid wear 
should be carried as spares by the plant. During the 
present crisis a minimum quantity of replacement 
parts should be held in stock; yet, this thought must 
be kept in mind—the output of the plant must not be 
jeopardized as this would defeat the main purpose 
in industry. 

The cooling water used in jackets and coolers 
should be clean and free of all material that might 
deposit in the water chambers, thereby reducing the 
efficiency of the unit. In some localities it is prac- 
tically impossible to obtain water that does not event- 
ually form a deposit in the equipment. This may 
cause localized heating and result in serious damage 
to the metal. If the deposit is soft such as silt, it 
can be easily eliminated by making an air connec- 
tion at the cooling-water inlet line for the injection 
of air. A safety release valve should be installed in 
the line, so that there is no danger of exceeding the 
allowable water jacket pressure. By careful observ- 
ance a definite schedule can be set up so that shots 
o! air can be injected with the cooling water periodic- 
al'y. If the outlet is opened to the sewer this practice 
will generally eliminate the soft deposit or at least, 
greatly extend the interval between cleaning periods. 
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For several years the general trend in refinery 
operations was toward higher pressures. Some equip- 
ment is operated up to 5000 pounds per square inch 
system pressure and much research wotk was per- 
formed above this condition. The equipment built 
for this type plant had to have great strength in order 
to supply the required safety factor. This made the 
cost of building such a unit high, therefore the re- 
search groups attempted to develop operations which 
might be satisfactorily performed at lower conditions. 
Several processes have been developed for production 
of high-octane aviation gasoline at pressures below 
1000 pounds. During these developments, methods 
were discovered by which rubber-like materials could 
be formed. There are many of these compounds, and 
they are referred to as synthetic rubber or “elastom- 
ers.” As these two processes, the manufacture of 
aviation gasoline and the production of synthetic 
rubber, have become extremely vital to the future of 
our nation, it seems that this might be a most oppor- 
tune time to circulate any information that would be 
of interest to the industry whose responsibility it is 
to supply these products. 

The equipment used on the high-pressure-refinery 
systems can, in many cases, be converted over for the 
use of these newly developed processes. However, 
due to the variation in operating conditions in most 
instances, it would be advisable to consult the manu- 
facturer as soon as the change is contemplated. In 
this way, time which is most vital could be saved, and 
also needless expense might be eliminated. If a com- 





Low tension ignition with wiring properly protected is another safety 
feature which has greatly reduced the fire hazard of internal 
combustion engines. 
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Overspeed trip in steam line—typical safety device for steam driven compressors 
when equipped with cutoff type governor. 


pressor has been in service for several years, it prob- 
ably would be advisable to have a factory representa- 
tive thoroughly inspect the machine. Major changes 
to the equipment should be made under the super- 
vision of a competent representative of the manu- 
facturer. 

Good Alloys Economical 

If the machines have been well cared for, the only 
alteration may be to exchange cylinders and perhaps 
substitute alloys for certain services. Where are loss 
of metal through chemical action would be excessive, 
greater economy will be obtained by the proper se- 
lection of alloys. A higher-priced metal may, in a 
few months’ time, prove to be the most economical. 
If an alloy costing $1.80 per pound lasts three times 
as long as a metal priced at $.60, the alloy is the 
cheaper to use as the repair cost and lost operating 
time are eliminated. However, some elements are ex- 
tremely scarce due to the present emergency and it is 
therefore necessary to make substitutions in some 
specifications. 

If the manufacturers is consulted relative to a cyl- 
inder change, considerable delay in delivery may be 
overcome. Certain equipment in the shop may be 
completely loaded with work of a given type, 
whereas, by using a different size or design, the pro- 
duction might be greatly accelerated. 

Many modern operations require exceptionally 
close control, especially where catalysts are em- 
ployed. The speed of a reaction may be doubled when 
there is a rise of 20° C. If the operation is exother- 
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mic, that is gives off heat, serious difficulties can be 
encountered in a very short time if the temperature- 
indicating instruments or other control equipments 
are not sensitive and accurate. As the manufacturer 
has had considerable experience in applying these dif- 
ferent instruments to various types of equipment the 
change may be expedited by purchasing the cylinders 
and related controls from the same firm. The instru- 
ments associated with other equipment may be much 
more elaborate and will require the expert services of 
the instrument manufacturer. 


Service of Compressors 

There may be some misunderstanding concerning 
the service a compressor will render when certain 
operating conditions are changed. If a multi-stage 
machine has been operating at high pressure, lower- 
ing the final discharge pressure does not necessarily 
mean that the machine will have less load on every 
stage or that there will be lower metal stresses on 
all parts of the unit. An unbalanced condition may be 
set up which will make the load excessive on some 
part. At first no difficulties may be encountered, but 
as the operation continues the unbalanced arrange- 
ment may show up as excessive wear on certain 
bearings or other similar conditions might be pro- 
duced which eventually would cause trouble. Such 
operations may develop into serious hazards. Unbal- 
anced loads existing over long periods have caused 
the failure of steel shafts of large diameter. When 
this occurs no one can predict the extent of the di!f1- 
culties which may result. Therefore, if the manut:c- 
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turer is consulted, these troubles should be elim- 
inated. 

Another problem which has given many headaches 
on the present processes is that of cylinder lubrica- 
tion. The general nature of several of the hydro- 
carbon gases being handled is such that maintenance 
of the proper oil film on the wearing surface of the 
metal seemed to be almost an impossibility. Some of 
the gases are so near the saturation point that the oil 
film on the bottom surface of the piston and cylinder 
is completely removed. This condition may progress 
to the stage where knocking occurs. If the difficul- 
ties are of this nature, special measures must be taken 
in order to correct them. To give proper lubrication, 
compounded oils have been tried and under some con- 
ditions have been found to greatly improve the op- 
eration. Various types of piston rings have been used 
in an attempt to overcome the wearing of the cylinder 
walls. Some carbon piston rings have proven very 
satisfactory for this type of service. However, parts 
made from materials of this nature cannot be ex- 
pected to give the length of service that a cast-iron 
piston ring would under ideal conditions; yet, when 
subjected to adverse conditions, such as where an oil 
film cannot be maintained, the life of the carbon type 
material will be much longer than that of the metal. 
Also, the cylinder bore will not be damaged. 


Condensate in Gas 


If there is excessive condensate in the gas being 
handled by a compressor, a knock may develop which 
might appear to be in the running gear of the ma- 
chine. If the discharge is on the bottom side of the 
cylinder, the knock will be less pronounced than 
when the suction is on the bottom. When these con- 
ditions are encountered, several different measures 
may be taken to overcome the difficulty. If possible 
a condensate-removal pot should be installed on the 
suction line just before the machine; a leg with a 
drain may be provided for at the point where the gas 
enters the cylinder; a drain can be installed on the 
cylinder so that the condensate can be drained from 
the suction valve pocket, or the cooling water to the 
compressor jacket may be heated so as to maintain 
the temperature of the metal above the dew point of 
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the gas. If this is done, care must be observed to be 
certain that the water is uniform in temperature so as 
not to set up excessive stresses in the water-jacket 
metal. This may occur if the water is heated by the 
direct injection of steam. Where this method is used, 
the injection point should be sufficiently removed 
from the cylinder and the line should be large so that 
an even temperature is maintained. The injection of 
steam may cause the formation of scale in the lines 
or water jackets. A heat exchanger is preferable to 
the direct injection of steam as a more uniform tem- 
perature is assured. The heat exchanger method also 
eliminates the possibility of deposit and will be found 
to be much more satisfactory. 


New Designs 

Manufacturers of compressors seldom introduce a 
new model as has been the yearly practice of the 
automobile manufacturer. Instead, as soon as a new 
idea is discovered, a thorough test is made and per- 
sons with special knowledge along those lines are 
consulted so that there will be no question of the 
value of the change. Even after the machine goes 
into the field, trained men follow the operation of 
each piece of equipment in order to insure the maxi- 
mum amount of trouble-free service. Seldom have 
changes of a radical nature been made on com- 
pressors. When new developments are proven suc- 
cessful they are immediately incorporated in the de- 
sign of the machine. The most noticeable changes, 
from the operators’ viewpoint, are the improvements 
in packing arrangements, ignition, safety devices, and 
the control of capacity. 

Late developments have produced new problems in 
the retaining of gases in cylinders because of piston- 
rod leakage. However, due to improved cylinder de- 
sign and new packing arrangement, the operations 
are being handled very satisfactorily. Concerning the 
handling of packing it is always the best policy to 
closely follow the manufacturer’s instructions. Yet, 
it is necessary to observe the particular operation 
and be governed according to the information ob- 
tained. 

The improvements in ignition have eliminated 
many troubles that were formerly encountered. Yet, 
it must be remembered that as a certain amount of 


Totally enclosed frame pre- 
vents abrasive material en- 
tering frame lubricating oil. 
Note bolted covers and 
filter type breather. 
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care must be given to an automobile engine ignition, 
so this type of an engine, too, must be inspected and 
serviced occasionally. Where possible, lengths of 
high-tension cable over one foot should be avoided, 
as the loss in spark intensity may be quite excessive 
and eventually cause many difficulties. The operator 
should make frequent checks of the terminals in order 
to insure that they are tight. The spark-plug insula- 
tors, too, requiré close observance to be certain they 
are clean. A small amount of dirt on the outer sur- 
face of the plug may cause a short at that point and 
eliminate the spark at the plug points. 


Safety Devices 

The safety devices used on compressors have un- 
dergone extensive improvement so that at the present 
time a very satisfactory control or alarm can be ob- 
tained for nearly any purpose. This has eliminated 
the possibility of a hazardous condition developing 
from the leakage of inflammable gases in the vicinity 
of a machine. However, even. though these acces- 
sories may be explosion proof, certain safety prac- 
tices must be observed in order to definitely insure 
that an accident will not occur. If, after a thorough 
knowledge of the conditions are known, it has been 
deemed necessary to install explosion-proof equip- 


ment, all accessories should be of that type. If one 
device of several is not of the safety design, the ad- 
vantage of _the others is greatly diminished and may 
eventually prove to be a definite hazard. Such a con- 
dition may cause the operating personnel to become 
careless, which is a situation the management of 
every plant wishes to avoid. 

Many of these details may seem like mere trifles; 
however, the thought to keep in mind is that nothing 
which will result in the increase of our war effort is 
too small to be considered. The care of the equip- 
ment in our plants is of vital importance at the 
present time. Certain metals are becoming scarce and 
many products are very necessary to the successful 
prosecution of this war. Due to the vast expansion 
in industry, the personnel of our new plants must, in 
many cases be trained while performing their oper- 
ating duties. Therefore, any information pertaining 
to the art of correct operation would be very helpful. 
Thus, by individual cooperation in each plant and the 
collective cooperation of all plants with similar prob- 
lems, greater progress can be made in industry. The 
secrets of any individual, plant, or company will be 
of no value to any of us if we lose this war. There- 
fore, all of us should pool our resources and knowl- 
edge so that there will be no question as to the com- 
pleteness of our victory. 





Automatic controller on motor driven compressor, with indicating controlling instrument. 
Automatic unloading for starting and during voltage dips protects motor. 


92 {462} 


Petroleum Refiner—V ol. 21, No. 12 














Maintenance Shop Prolongs 


Meter Usefulness 


IR THE meter-maintenance shop of Shell Oil Com-_ 


pany, Long Beach, California, no part of a recording 
or measuring device is discarded until inspection 
and testing reveals that it possesses no more useful 
life. This shop, established long before a shortage of 
critical materials existed, is now proving its value 
by returning instruments to service at a time when 
replacement is either difficult or impossible. 

When any meter, regardless of time in service, 
shows that either the static or differential will not 
zero correctly or that any other function is out of 
calibration, it is removed from the station and a 
reconditioned instrument installed in its place. All 
fittings, except the orifice flange, are removed from 
the setting. The leveling flange and support go with 
the instrument so all parts can be inspected when 
it arrives at the shop. 

The shop operates on a production-line system, 
with the receiving dock at one side and the meter 
store room at the other. Meters are broken down at 
the dock. All parts are placed in a wire basket, after 
preliminary inspection, and lowered into a vat of 
boiling chemicals to remove paint and field grime. 
Then a water bath removes both chemicals and grime. 
After dying each part is brushed to remove powdered 
residue, rust and discoloration, 

The batch of parts is sorted with pen lifters, pen 
arms, “U” bends and check valves, floats and pres- 
sure-tight bearings all laid out separately for inspec- 
tion. The mercury pot is brushed on the inside and 
any bumps chipped or ground down so the interior 
surface is free of protuberances which might hinder 
the float from rising and falling with full freedom. 
The assembled by-pass piping and needle valves are 
cleaned on the inside by blowing with compressed 
air after which this portion of the piping is tested 
for leaks. If none are apparent, the assembly is not 
broken down, but when pinholes or defective threads 
are indicated, new nipples are substituted. 

After being put through the brushing process 
where a power-driven combination grinder and brush 
is employed, equipped with a dust collector and dis- 
posal pipe system to evacuate the fine debris from 
the inside of the shop, the larger parts are taken to 
the paint department for lacquering. Various types 
and sizes of air brushes are provided in a compart- 
ment where fans remove the fumes, An overhead rod 
in the booth is equipped with different length double- 
end hooks for hanging the parts at a convenient 
height for the painter to apply the colors. 

Pen arms and pen-arm lifters, for example, which 
are frequently discarded when bent, twisted, de- 
formed and corroded, are salvaged in the paint de- 
pirtment by a mechanic who is especially fitted by 
long years of experience for handling small parts. 
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These strips of metal are sanded, brushed and pol- 
ished down to the clean metal after which they are 
covered by a weather-proof lacquer to prevent further 
corrosion. Blue and red enamels are used for static 
and differential pen arms, and when they are finished 
by drying, only one long associated with these parts 
can distinguish the, difference between a factory 
fresh article and one which has been reconditioned. 


An important part of some meters is the “U” bend 
and check valves. The bend itself is checked for 
defective operation and faulty connection faces, and 
is refinished on a face plate to insure a mercury-tight 
joint when reassembled between the two mercury 
chambers. The check valves are tested for straight- 
ness of the stems and the accuracy of the seat angle 
against the valve head. Fine grinding compound is 
employed when lapping the valves into the seats, and 
each check valve is marked to correspond to its 
accompanying: seat to prevent interchange after fin- 
ishing by lapping. “U” bends and check valves which 
are not needed immediately are stored in cardboard 
boxes in the meter small-parts stock room from 
which they may be issued as required. The steel 
needle valve on one side of the “U” bend through 
which the mercury is drained from the chambers is 
reconditioned by lapping the needle into its seat so 
that no loss of mercury may be encountered at this 
point, and before placing in the stock room or assem- 
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At the receiving dock meters are torn down so parts can have a 
bath in hot chemicals. 
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bled with an instrument, the entire assembly of “U” 
bends and check valves are equal to new parts. 
Pressure-tight bearings are cleaned and washed 
with a petroleum solvent to remove any lubricant 
remaining in the bearing and on the shaft. The shaft 
is checked to test the straightness and other condi- 
tions to prevent binding between the movement lever 
and the bearing body after assembly. Connecting 
links and attaching pins are reconditioned so that, 
after assembly has been started, the float will ride 
freely in the mercury chamber without binding, and 
proper clearance determined between the high-pres- 
sure chamber and the mercury-float chamber through 
which the float stem passes. 
Clock movements are checked for time-keeping 
qualities, and all gear trains inspected for alignment 
and wear where the gear shafts ride in the bearings 
or bushings corresponding to the jewels of a watch. 
Facilities are provided in the repair shop for a com- 
Next a motor driven combination of wire brush and buffing plete overhaul of these clocks and subsequent reas- 
wheel completes the cleaning job. sembly and accurate adjustment, After several years 
of service in a recording instrument, the clocks wear 
in the escapement and in the gear train shaft bear- 
ings. Instead of discarding a complete movement 
when the shafts are out of line due to bearing wear, 
a drill is used to cut away the original bearing so 
that new bushings can be pressed into the side plates. 
Accurate measurements are taken after the bushing 
blanks are pressed in the sides to relocate points for 
drilling new bearing holes which fit closely the shaft 
ends which are inserted when rebuilding. 
After all parts have been reconditioned and in- 
pes spected, the instrument is brought to the assembly : 
af room for rebuilding. The standards supporting the 
recorder case are interchangeable if the meters are 
to be placed in similar service. Convenient two-inch 
pipe nipples screwed into the malleable bracket 
attached to the recorded case have leveling unions 
on the lower ends. A four-bolt union is used for this 
device, having the lower half much larger than the 
upper so that clamps attached to the lower will not 
Some delicate work brings bent pen arms, left, back to hinder the leveling after the meter is set at the meas- 
usefulnes, right. uring station. This large union half makes an effi- 
cient stand for supporting the instrument while Th 
reassembly is being done and during the subsequent 
calibration tests and adjustments of helix and float 
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mechanism. 

The helix is attached to the inside back of the case, 
and the mercury chambers bolted on with retaining re. 
screws. All parts are affixed from door glass to gas- 
kets with connecting tubing and the by-pass mani- 
fold left off until the operation of calibrating the 
instrument has been completed. When calibrating 
the recorder, the-static comes first, using a special 
hand screw feed pump containing two arms, or 
branches, one of which is used for an inspector’s 
test gauge, checked frequently against a dead-weight 
tester, and the other arm for necessary tubing to 
connect the pump to the helix by the nipple on the 
outside of the case on the right hand side when facing 
the chart. 

When the static mechanism has been calibrated 
through the full pressure range, the instrument is 
transferred to the differential calibration stand. All 
points where friction is found are corrected, and the 
point of contact between the movement lever and 





FOR es 


Enameling and painting by air brush brings parts to the stage 
of hanging until dried. 
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The differential calibration stand allows ad- 
An instrument connected to the static calibration stand permits adjustments justment to the point of free movement of the 
to assure accuracy of line pressure. . pen arm through the full range of the chart. 


The finishing table, a stage after testing. 


Orifice meter recorders in process of reconditioning. 
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the pressure-tight-bearing body is adjusted to pro- 
vide the specified play, or clearance. Friction is 
eliminated at the flat face of the movement lever in 
the slot at the top of the float stem, which may cause 
friction at the hair-pin point and also force the float 
against the side of the mercury chamber. All neces- 
sary adjustments are made by varying the length 
of the movement lever in the mechanism chamber 
until multiplication is correct, and the setting of the 
movement lever in relation to the pen arm is fixed 
to provide the correct angular adjustment. A U-tube 
which has sufficient range for any differential, is em- 
ployed and the entire differential mechanism cali- 
brated for the full range of the chart, so that the pen 
arcs will follow the time arcs correctly. 

After both static and differential have been cali- 
brated, the instrument follows to the completion 
bench where all fittings are attached. Copper tubing 
and by-pass manifolds are interchangeable from one 
instrument to another, and supply parts are on hand 
always to replace corroded and broken fittings. Cop- 
per tubing from which parts of the connections are 
made is cut in the shop after long sections, which 
may have been in service elsewhere, are annealed to 
remove crystallization, and salvaged from perhaps 
different types of instruments and connections. When 
all fittings have been attached to the instrument it 
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is transferred to the store room ready to be sent to 
the field. 

To insure long service and correct recording of 
the flow of gas through the orifice fitting, repairs 
are limited to the meter shop. Nothing of importance 
is done in the field toward adding or withdrawing 
mercury from the float chambers, and the only atten- 
tion an instrument receives while in service is the 
care given it by the chart man who only takes off 
and replaces charts and winds the clock. Protection 
is afforded the instrument at the meter station with 
a sheet iron shield which prevents rain from entering 
the instrument when the chart door is opened. This 
shield is attached to the case with stove bolts, em- 
ploying the mounting holes in the flange of the case 
which may be used if the instrument is set on a board 
inside a building. 

In the course of many years since the meter shop 
has been in operation, hundreds of instruments have 
passed through the routine of reconditioning, each 
time reassembled with original parts after cleaning 
and calibrating. Not only has accurate measurement 
of gases been provided, but replacements of vital 
parts have been held to a minimum. Trained to 
salvage all useful parts, the personnel of the meter- 
repair shop now can carry on the repair of instru- 
ments without making radical changes in methods, 
simply by following the routine established long 
before the present emergency was imminent. 


In the stock room reconditioned instruments are ready for going back to the plant to replace another, 
which needs a trip through the shop. 
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Mechanical Performance of 
Hot Oil Centrifugal Pumps 


A. J. STEPANOFF, Cameron Engineering Department, Ingersoll-Rand Company 


re of petroleum oils under high pressures 
and temperatures presented several very difficult 
problems in the past, some of which took many years 
to solve. Finally, special types of pumps were de- 
veloped for the several applications encountered in 
the refinery. Some minor improvements may still 
come in the future, but the main features of pump 
design for mechanical performance can be considered 
as well established, and these will be briefly reviewed 
here with some emphasis on cases not widely known, 
but instructive and interesting from the operating and 
designing point of view. 

The development of the modern hot oil pumps 
depended upon a satisfactory solution of the follow- 
ing problems: 

1. Stuffing box; 

High speed for high heads; 

Coking of pump passages; 

Design of casing to stand high pressures, tem- 

peratures, and corrosion ; 

5. Heat expansion with seizure and scoring of in- 
ternal parts; 


6. Uneven heat absorption and radiation by pump 
casings. 


Hm CO a 


Stuffing Boxes 

So great was the fear of stuffing-box troubles when 
pumping hot oils years ago that a number of very 
elaborate precautionary means were developed on 
the early pumps which are not in use in latest de- 
signs. These included: 

a. Use of one stuffing box only in connection with 
a blind bearing on the opposite side. This, however, 
resulted in other mechanical complications, for the 
blind bearing had upset the axial thrust balance of 
the rotating element, and its performance was not 
satisfactory. 

b. Feeding of cold oil into the stuffing box in con- 
nection with an excessive length of stuffing box. 

c. Development of a remote-control mechanism for 

tightening the stuffing-box gland in connection with 
an enclosure around the stuffing box. The latter was 
provided with a steam-smothering pipe. 
_ Experience has taught that a good metallic pack- 
ing, rustless hard sleeves, and freedom from vibration 
are the prerequisites for successful stuffing-box 
operation. The number of rings should not be too 
great, as even with hot oils a satisfactory stuffing- 
OX Operation depends upon a slight leakage for 
ln brication. To prevent hot oil spraying by the shaft 
s ceve, a water quench on the gland is used. Water 
jocketing of stuffing boxes is universal on hot oil 
Pimps. 


Che application of centrifugal pumps to pumping 
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of light hydrocarbons in recent years presented some- 
what different stuffing-box problems, but: with ex- 
perience accumulated on hot oils, these were satis- 
factorily solved in a comparatively short time. In this 
case, the liquid is cold while the stuffing box pres- 
sures are high, and the liquid flashes into: gas at 
atmospheric pressure; thus it is impossible to lubri- 
cate stuffing boxes with the pumped liquid. In most 
cases sealing of the stuffing boxes with a heavier oil 
at a pressure slightly above the vapor pressure of the 
pumped liquid is resorted to. In many cases heating 
of the stuffing boxes through the jackets has been 
found helpful to counter-balance the refrigerating 
effect of the escaping expanding gas. 


High Speed 

The high head requirement for hot-oil-charging 
pumps called for a high-speed centrifugal pump.’ 
Thirty-six hundred r.p.m. was not in general use 15 
years ago, even for pumping cold liquids. Therefore, 
problems arising from high speed had to be solved in 
connection with the hot-oil pump designs. The selec- 
tion and design of proper thrust and radial bearings, 
couplings and shafts are the questions which made 
the early design of hot-oil pumps more difficult. 


Coking of Impellers 


Coking up of impeller passages caused considerable 
difficulty during the first years of centrifugal-pump 
application to pumping hot oils. Plugging up of one 
of the impeller passages would throw the impeller out 
of balance, and consequently the mechanical perform- 
ance of the pump would be impaired. However, the 
danger of coking of pump passages has been greatly 
reduced in the last few years because the refinery 
process and equipment has been improved so that ~ 
possibility of coke getting into the pump is reduced or 
eliminated and corrosion-resistant materials used in 
latest pumps have much less tendency to accumu- 
late coke. : 


Casing Design 


It was believed that oils at elevated temperatures 
at around 800° F. lose their lubricating qualities. 
Therefore, should any of the parts of the rotating 
element come in contact with stationary — parts, 
mechanical damage would result. To reduce the 
possibility of internal rubbing of parts, a vertical con- 
struction was adopted for early hot-oil pumps. This 
eliminated the shaft deflection due to weight of the 
rotating element but it did not make the construction 
free from seizures and, moreover, this design resulted 
in a very heavy and expensive support and base for 
the pump and the driver. The seizure trouble was 
caused mostly by an improper selection of materials 
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FIGURE 1 
To take pumping element apart remove nuts A and shaft nuts B. There are no gaskets between stages. 

















for wearing qualities and the neglect of effect of heat 
expansion. 

Servicing and dismantling of vertical pumps also 
presented difficulties. The vertical designs were dis- 
carded very early. One of the reasons discouraging 
its use was that it required special vertical steam 
turbines not readily available at that time. In the 
latest pumps, vertical construction is still used only 
on the small capacity and high-head pumps with a 
great number of stages. In these, the pumping 
element is enclosed in a barrel under full discharge 
pressure and mounted below the floor level. (Fig- 
ure 1.) 

The pump inner casing is made up of one-stage 
sections and can be assembled in any number of 
stages. Another advantage is that stages can be added 
or removed should the head requirements change. 
To obtain a complete balance of radial forces on the 
rotating element, adjacent stages are turned through 
180 degrees. For a given number of stages, different 
grouping of stages is resorted to in order to achieve 
perfect axial thrust balance at any suction pressure. 

To stand high pressures at high temperatures, hot 
oil casings are designed so that the case openings 
have circular confined gaskets. Figure 2 shows the 
design of a single-stage pump which has been adopted 
practically by the whole industry. In connection with 
a spacer type of coupling this construction permits 
removal of the rotating element, including the ball 
bearing bracket, without disturbing the piping or 
alignment of the unit. Pumps with more than two 
stages are put inside a cylindrical shell with one or 
two end covers (Figure 3). The inner casing is split 
vertically or horizontally and is under compression, 
having a full discharge pressure outside. The design 
of the outer shell for the pump is made in the same 
manner as for any unfired pressure vessel except 
that the stresses are kept low because any deflection 
of the casing affects the alignment of the rotating 
element with respect to the stationary parts. As a 
rule, the pump casing carries the bearing supports; 
thus any distortion on the outer shell is reflected in 
the location of the rotating element. A design with 
independent bearing supports proved to be imprac- 
tical. If the casing is designed with a due care to 
avoid local concentration of stresses with all open- 
ings properly reinforced, it is possible to keep the 
rotating element properly centered in the casing, 
provided measures are taken to prevent uneven heat 
expansion of the casing as discussed below. 

Corrosion of pump parts is most effectively taken 
care of by using special materials to resist the metal 
attack by chemicals carried by the pumped oil. The 
choice of materials depends upon the nature of the 
pumped oil. However, in many cases the cost of 
such materials is prohibitive for large pump casings. 
Lining of pump barrels with stainless steel sheets, 
bars, and welding has been used to a limited extent. 
In all other cases, allowance is made for the decrease 
of metal thickness to assure a required minimum 
years of service. For the majority of pumps (single- 
and two-stage) this does not require any excess ol 
metal thickness over that necessary to obtain a satis- 
factory steel casting. The metal is attacked by cor- 
rosion mostly in places where the flow takes place or 
in those places where the flow is disturbed. For 
example, in a double-case hot-oil pump of low-carbon 
steel, the outer barrel was corroded at a rate ol 
Y%-inch per year near the discharge and suction 
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FIGURE 2 
Single stage hot oil pump. 
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FIGURE 3 


Casing distortion when starting cold pump on hot oil. 
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FIGURE 4 
Double case hot oil pump. 


nozzles ; while hardly any loss of metal was observed 
at the bottom of the barrel. 

The outer casings of large double-case pumps can 
be built up by welding when the metal thickness is 
reduced below a safe minimum. But with small volute 
casings, replacement is the only remedy when the 
thickness is reduced below a safe minimum. 

Pump casings should not carry any strains from 
the piping. This can be checked by removing bolts 
at pump flanges to see whether piping will spring 
out of line. However, this will not assure freedom 
from piping strain when hot, if special means are 
not provided for taking up piping heat expansion 
without imposing undue load on pump casing. 


Heat Expansion 


The heat expansion of pump parts can affect the 
mechanical performance of the pump in several ways: 

a. If the parts of the rotating element are of differ- 
ent materials than the pump casing, the running close 
clearances may be reduced below a safe minimum 
due to a difference in expansion coefficient and 
difference in temperature ; 

b. Such parts as shaft sleeves, impeller and casing 
wearing rings which are tightly fitted when cold 
may become loose when hot due to difference in tem- 
perature and coefficient of expansion. The following 
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cases require special attention. If the impeller ex- 
pands more than the impeller wearing ring, the latter 
may be stretched beyond the elastic limit when hot 
and become loose on the impeller when cold; also, if 
the casing wearing ring expands more than the cas 
ing, the ring may be compressed beyond the elastic 
limit when hot and become loose in the casing when 
cold. In both cases the running clearance is reduced 
below the original when cold. 

The rotating element in perfect alignment when 
ie may get out of alignment when the casing is 
hot, due to casing heat “distortion. To prevent the 
misalignment due to the latter cause, pump casings 
are supported near the center plane of the rotating 
element and are keyed to the baseplate in the vertical 
central plane. (Figure 3.) However, this is not suffi- 
cient to assure freedom from the casing heat dis- 
tortion due to a difference in the rate of heat absorp- 
tion by different parts of the casing during the 
starting period and a difference in the heat dissipation 
when thermal equilibrium of all the pump parts 1s 
reached. 

Water cooling of the pump bases or supporting 
pedestals used on the early pumps can do mo 
harm than good under certain conditions as can 
seen from the following considerations, Withouw 
water cooling the pedestals are seldom hotter th 
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120° to 140° F. (can be touched by a bare hand) ; 
motors and most steam turbines are bottom mounted 
and their frames reach about the same temperature 
as the pump pedestals. Steam turbines center 
mounted never have their supports water cooled. 
Thus it is evident that if the pump and the driver are 
aligned cold they will maintain the alignment better 
without water cooling of pump supports. 


Uneven Heat Absorption and Radiation 

The uneven heat expansion of pump casing is the 
most serious cause of pump mechanical failures. This 
is more pronounced with large multi-stage pumps of 
the double-case type as used for charging service. 
(Figure 3.) If the pump is put on stream cold when 
starting a run and is brought up to temperature 
gradually during several hours there is sufficient 
time for all parts to reach the same temperature and 
no casing distortion results. However, if hot oil is 
changed to the pump suddenly the various pump 
parts do not reach the same temperature at the same 
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FIGURE 5 
Effect of temperature difference between inside and outside of pump. 
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time. Usually the upper part of the outer casing 
reaches its highest temperature an hour or more 
before the bottom. This is because both suction and 
discharge nozzles carrying hot liquid are on top; 
while at the bottom there are dead spaces filled with 
cold oil between the inner and outer pump casings. 
Under these circumstances the pump casing is dis- 
torted as shown on Figure 3. The amount of distor- 
tion actually observed on a pump with 80 inches 
bearing span was in excess of 3/16-inch. This was 
measured with a dial indicator at the outboard 
bearing. Calculations indicate a difference in tem- 
perature between the top and the bottom of the 
outer casing of about 350° F. Even after thermal 
equilibrium is reached there is an appreciable tem- 
perature difference, and hence, casing distortion if 
special means are not provided to prevent it. 

There are several ways to eliminate or reduce the 
casing distortion due to uneven heat application or 
loss: 

a. Hot oil is circulated through the casing of a 
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FIGURE 6 
Pump parts may be crushed if heat expansion is prevented. 


spare pump to keep it ready for starting on hot oil in 
the case of emergency ; 

b. Have oil circulation through to bottom of the 
barrel during the starting period even when starting 
on cold oil. This is done by providing by-passes from 
the bottom of the barrel to the pump suction ; 

c. The discharge from the inner casing is divided 
so that one half of it is directed upward and the 
other half downward ; 

d. Have pump casing well insulated to reduce and 
equalize loss of heat from the outer casing to the 
atmosphere. Figure 4 shows a charging pump in- 
sulated before shipment from the factory. 

Double-case pumps with inner casings vertically 
split have metal-to-metal contact between the inner 
and outer casings, and the dead space in the lower 
part of the outer barrel is reduced to a minimum, 
therefore they are in a better position to maintain 
a uniform outer-barrel expansion without oil circula- 
tion than the pumps with volute inner casings. Evi- 
dently the casing heat distortion imposes severe 
strain on the pump shaft and 
bearings and usually results in a 
permanent damage. A self-align- 
ing radial bearing reduce the 
chances for the shaft damage un- 
der such conditions, 


Still another example of danger 
of damaging the pump mechani- 
cally will be described. This may 
affect even small single - stage 
pumps. Its cause lies in the tem- 
perature difference between the 
internal parts and the outside cas- 
ing when the latter is not insu- 
lated. Figure 5 shows a single- 
stage, hot-oil pump with vertical- 
ly split casings sealed with a cir- 
cular confined gasket. 

The diaphragm separating the 
suction chamber from the dis- 
charge casing is closely fitted into 
the casing. A pump of this type 
when pumping oils at tempera- 
ture of about 800° F. when the 
casing is not insulated and ex- 
posed to outside temperature will 
have the diaphragm at a tem- 
perature of the hot oil while the 
casing is several hundred degrees 
lower, The expansion of the dia- 
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phragm being restricted by the cooler casing may 
result in a compression of the diaphragm and tension 
in the casing beyond the elastic limit, and both will 
receive a permanent deformation. When cold, the 
diaphragm will be loose in the casing. If the joint 
between the volute casing and suction chamber is 
made without a gasket (depending on metal-to-metal 
fit), loss of capacity will result when the pump is 
operated at a temperature lower than the maximum 
to which casing was subjected. The magnitude of 
stresses developed under such conditions can be 
judged by the fact that steel casings were found 
cracked under such conditions with perfectly sound 
steel castings of normal wall thickness. 

Calculations show that if a steel bar is heated and 
its expansion is prevented by an outside force it 
takes 100° F. for the bar to reach its elastic limit of 
50,000 per square inch. If heating is continued, the 
bar will get a permanent deformation and will be 
crushed, (Figure 6.) Upon cooling, the bar will con- 
tract in a regular manner and will be shorter than 
the original length. This is independent of bar section 
or length. 

These examples emphasize again the importance of 
insulation of hot-oil pumps, not to conserve heat, 
but to assure satisfactory mechanical operation of 
the pump. Figure 7 shows a single-stage pump 
insulated before shipment. 

[It is well to mention here that frequently scored 
casing wearing rings of pumps handling cold liquids 
are found loose in the casing although they were 
originally tightly fitted. The reason for this is in the 
ring heat expansion beyond the elastic limit in a 
confined space while rubbing and scoring, in a similar 
manner as the diaphragm in the preceding example. 


It can be stated that modern hot-oil centrifugal 
pumps are just as simple, efficient and reliable as 
cold-water pumps. Their higher cost is governed by 
special materials and design necessary to meet the 
service requirements of the refinery. 





FIGURE 7 
Single stage hot oil pump, factory insulated. 
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Compression Gasoline 





Recovery 


Combined With 


Pressure Maintenance 


bs ORDER to take advantage of pressure mainte- 
nance in the reservoir of the Maljamar field, Lea 
County, New Mexico, compression recovery of 
natural gasoline was adopted for the cooperative 
project, which was completed in April, 1942. Extrac- 
tion is accomplished in four stages of compression 
from vacuum to 1600 pounds, the requirement for the 
oil-producing sand. 

In the field gas is removed from the oil through 
separators, operated at pressure only sufficient to 
evacuate oil from the vessels into the flow tanks. The 
combined gas load feeds into a 12%4-inch main line, 
which terminates at the inlet scrubber in the plant 
yard. An automatic regulator upstream from the 
plant controls the pressure on the intake of the low- 
pressure-compressor cylinders to prevent overloading 
ihe engines. Beside this regulator is a safety relief 
alve to discharge field gas to the atmosphere 
through a vent stack without creating back pressure 
m the field system in case the gas supply exceeds 
apacity of the engines. 
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Average analysis of gas in the field shows the 


following content: 





Components Mol Percent 
Coz and H.S NT ae PS ae Tee ee ee 3.25 
WIC MAIE 5. orcs sc wtb ds balnd ou taiseniede eee 52.72 
PRE is ois siees ci ilee  e 16.37 
PRODARG bic... nous soaks the Geek aa ee eae 14.60 
Fee oso iss. « .. Se ham eee ee eo 1.83 
nemtene 4.5. soe Flee eee aera 5.87 
PPremiane 20. 6. < Le cede ore co eet ees 1.15 
Hi Pentge is. Ss cen oes eee Le eee oe 1.62 
PECSORE- PING oS nak ae ue eae 2.69 
Tete 65 0k 644s tate eee 100.00 


Two 800-horsepower gas-engine-driven compressors 
are installed and a third is scheduled for installation. 
These engines have 8 power cylinders and 4 com- 
pression cylinders, with 27 inches for the first stage 
diameter and 5% inches for final compression to 
1600 pounds. 

The discharge from the first stage of compression 
passes through one open spray-type section contain- 
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ing 210 1-inch, 16-gauge tubes, 20 feet long. The tube 
sheets are rolled steel with removable heads of cast 
iron. Intermediate tube supports are 1-inch steel plate 
with non-ferrous metal grommets in the tube holes. 
A substantial steel frame is so arranged for carrying 
the tube bundle that the back head floats freely to 
compensate for expansion. Effective cooling area on 
the outside of the tube bundle is 1100 square feet. 

A small quantity of fluid is condensed in this unit 
by cooling the gas with condensate and gas entering 
a pressure vessel which operates as a scrubber. Clean 
gas travels from the vessel to the intake header 
connected to the second-stage compressors with 
cylinders of 15 inches bore. Interstage cooling of the 
gas leaving these cylinders is obtained by using a 
cooling unit identical to that employed for cooling the 
gas from the 27-inch cylinders. 

The condensate produced by cooling is separated 
from the gas in a scrubber, also of quarter-inch steel 
plate, but designed for a maximum working pressure 
not to exceed 145 psi. Gasoline produced by com- 
pression and received in this accumulator is removed 
with a horizontal, simplex pump, designed for moving 
an average of 7% gallons per minute to the third- 
stage accumulator where the bulk of the plant pro- 
duction is obtained. To prevent any disintegration of 
parts due to corrosive influences set up by sulphur 
compounds, this pump is fitted with cast iron re- 
movable liners, stainless-steel fluid-end piston rod, 
stainless-steel valves, composition piston rings and 
mechanical lubrication for the fluid-end rod as well 
as the working parts of the steam end. 

Uncondensed gas passes to the third-stage com- 
pressor cylinders which have a bore of 8% inches, 
and is discharged to the main gasoline condenser. 
This consists of two open type cooling units, each 
having 180 1-inch, 16-gauge tubes 20 feet long with a 
combined effective tube surface of 1884 square feet. 
The large amount of cooling surface units is intended 
to minimize any adverse effect of weather conditions. 
The maximum quantity of condensate is required for 
the extraction of sufficient percentages of propane in 
order that any grade of liquefied petroleum gas may 
be produced if, in the future, enough iso-butane is 
recovered, this product may be produced by selective 
fractionation. 

The cooling tower in which the third-stage gas 
coolers and gasoline condensers are placed, along 
with other processing units, is a wide base coil-shed 
atmospheric type unit, 10 bays long and 12 louvres 
high above the soil shed. Winter distributing facili- 
ties are included in the tower to prevent the acccumu- 
lation of ice high in the structure, A water re-cooling 
basin is set in the tower so that temperatures more 
nearly approaching wet bulb can be applied to the 
surface of the gasoline condensers. The remainder of 
the tower is designed for conventional cooling. 

Gasoline accumulated in the third-stage scrubber 
is removed under the control of level instruments by 
two pumps. Pumps are installed to remove the con- 
densate from the accumulator so that the succeeding 
stabilizer can be operated under a varied set of con- 
ditions which might demand a higher pressure than 
the accumulator working pressure. 

The primary column in this plant is a de-ethanizer, 
since its operation is to prepare the composite feed 
for subsequent fractionation into commercial grades 
of natural gasoline and liquefied petroleum gas. This 
column is designed for a working pressure of 400 psi. 
The column contains 30 4%-inch steel trays on 18-inch 
centers equipped with 20 cast-iron bubble caps. 
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The reboiler of this stabilizer provides 500 square 
feet of heating surface as a shell-and-tube unit de- 
signed for a working pressure of 400 psi on the shell 
side for gasoline, and 250 psi working pressure on the 
tube side for steam. Adequate instrumentation on the 
reboiler steam supply, the level in the base of the 
stabilizer, reflux and pressure provide means of con- 
trolling the operation and sustaining the process 
after equilibrium is established. 

As the overhead discard has a composition made 
up principally of ethane and propane, together with 
volatile sulphur compounds, condensation for reflux 
may be obtained only by using large cooling units. 
The condenser for the overhead vapors is identical 
with one of the main gas coolers and gasoline con- 
densers, containing 942 square feet of effective tube 
surface, and placed in the same part of the cooling 
tower with the gasoline condensers to obtain the 
benefit of recooled circulating water. Reflux control 
is obtained with a simplex steam pump which is 
operated by thermometer control to maintain the 
necessary temperature at the top of the fractionating 
column. 

Between the primary stabilizer and the product 
fractionator is the treating plant designed to remove 
the H,S by caustic absorption and the conversion of 
mercaptans by contact with an installation filled 
with solid cupric chloride. Using the primary stage 
of stabilization removes an appreciable amount of 
both H,S and mercaptans from the feed to the treat- 
ing plant, beneficial to this unit because there is that 
much less work for it to perform, and the expenditure 
for caustic is reduced proportionately. Sweetening of 
both the fractionated, low-vapor-pressure commercial 
natural gasoline and the liquefied petroleum gases is 
accomplished in one operation by the location of the 
treating plant between the two columns which elimi- 
nates two such units, one of which might be a low- 
pressure and the other a high-pressure unit. To insure 
a more intimate mixing of the caustic with gasoline, 
there is provided a centrifugal pump, 1% inch size to 
operate at 3400 revolutions per minute and driven by 
a steam turbine. 

Gasoline flows from the sweetening plant to the 
fractionator. It is equipped internally with 30 %4-inch 
steel bubble trays placed on 18-inch centers with 
steel caps welded in place. The reboiler servicing this 
column is a floating head, removable bundle unit 
containing 72 tubes having approximately 150 square 
feet of tube surface. Liquid removed from the over- 
head of this column passes through a condenser. 
Reflux returned to the top of the fractionator is 
handled by a simplex reciprocating pump which is 
equipped with a two-compartment, two-feed mechani- 
cal lubricator so that cylinder oil will be fed to the 
power end and castor oil, or similar lubricant to the 
fluid end rods. Normal separation of the feed to this 
column results in a 14-pound, Reid, natural gasoline 
and 100-pound liquefied petroleum gas. 

The production of this plant has been steadily in- 
creased from the April average of 2400 gallons of 
natural gasoline and 1030 gallons of liquefied gas to 
4550 gallons and 1570 gallons, respectively, in 
August. The overall extraction from the field gas by 
this plant has climbed from a start of 1.46 gallons 
to 1.71 gallons in August, representing an average 
extraction of 1.65 gallons. An additional compressor 
having a capacity comparable with the two now 
operating would increase the throughput approxi- 
mately 50 percent and increase the production to 
around 9000 gallons daily, 
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PENBERTHY KR flex 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty 
space shows white. Preferred 
wherever liquid level must 
be easily and positively 
visible...and when liquids 
are under high pressure or 
at high temperature. 














These gages are made of alloy temperature resisting 
steel and are the highest quality throughout. Liquid 
chamber is made from a solid block of steel to assure 
perfect alignment and rigidity. All Penberthy gages 


conform with A.P.I.-A.S.M.E. requirements. 











PENBERTHY 


Transparent 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and 
density of liquids under high 
pressures, and/or tempera- 
tures. Construction is excep- 
tionally rugged . . . similar 
to Reflex types. 


© PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN ® Canadian Plant: Windsor, Ontario 





Fundamental Data on Heat Exchange 


CHARACTERISTICS OF TUBING 
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Sq. Ft. Sq. Ft. Weight Weight Weight | Metal 
External | Internal per Ft. per Ft. | per Ft. Area 
Thick- Internal | Surface Surface Length Length | Length I.D. O.D. (Transverse 
BWG ness Area | po Ft. er Ft. Brass Copper |_ Steel Tubing | Constant; —— Metal 
O.D. of Tubing Gage Inches Sq. In. vength ength Lbs. Lbs. Lbs. | Inches | cf | LD. Area) 
x 21 032 1952 | .1473 .1304 196 206 | .183 | .4985 | 305 | 1.128 053 
5% 10 .134 .100 | .1636 .0937 76 .800 -703 | 307 155 1.750 .207 
5% 11 12 1170 | .1636 -101 .70 | .735 .647 | .385 182 1.62 .190 
56 12 ‘109 =| ~ .130 1636 107 649 683 | 605 | .407 | 202 1.53 | 177 
5% 13 095 149 | 1636 1142 581 61 | & | 435 232 1.44 | 158 
54 14 083 | .165 .1636 1295 520 548 | 481 | .458 | 257 1.36 | 142 
56 15 072 1817 1636 126 469 482 | 43 | 481 283 1.30 125 
5% 16 065 .1924 .1636 .1295 420 |  .44 | .39 495 | 300 1.26 | 114 
5% 18 049 .2181 .1636 .1379 "326 | 1342 | (301 | 527 340 ie -y .0887 
&% 20 035 2419 1636 146 238 mot we 2 a ee Cee (0649 
ps ; 7 | | 7 ae Cas ets Sania 
34 10 .134 1822 | 1963 1265 95 10¢: >> eee 482 | on4 «| «(1.56 .260 
8% 11 490 |. 2043 1963 1335 87 m8 | 510 | 319 1.47 .238 
4% 12 .109 .223 | .1963 14 .807 .845 | 75 .532 348 | 1.41 .219 
% 13 .095 .247 .1963 .147 718 752 .67 | 56 385 | 1.34 -195 
oA 14 .083 } .268 } .1963 153 .640 .67 591 584 418 | 1.28 .174 
% 15 .072 .289 | .1963 .159 .563 592 | 522 .606 451 1.24 .153 
% 16 .065 .302 .1963 .163 .514 .54 } 48 620 | 471 1.21 .140 
% 17 .058 | .314 | .1963 .166 463 494 -429 634 490 | 1.18 128 
4% 18 .049 .334 .1963 .1707 .396 A17 | .367 .652 | 521 | 1.46 .108 
%4 20 .035 3632 .1963 179 .289 306 |  .267 680 | 567 1.10 .0786 
% 8 .165 .2333 .2297 143 1.348 | 1.42 | 1.251 | .545 364 | 1.60 3681 
% 10 | .134 } .2890 | .2297 .158 1.134 | 1.24 | 1.06 | .607 451 1.44 -312 
K% 11 12 } .317 | .2297 .167 1.04 1.096 .968 .635 494 } 1.38 .284 
% 14 083 .394 .2297 .186 .759 .798 .702 .709 615 | 1.23 .207 
% 16 065 .436 .2297 .1952 .608 .636 .562 745 680 Ry a .165 
% 18 .049 A74 .2297 .2034 .467 49 | .432 PY iy gj | 740 |* L33 .127 
% 20 .035 | .508 .2297 .210 .340 357 | 314 .805 | 793 1.09 .0927 
1 8 165 355 | .2618 175 1.578 1.67 1471 | 670 | 554 1.49 4304 
1 10 .134 421 .2618 .192 1.34 1.41 1.24 732 | 657 1.37 .364 
l 11 12 .455 .2618 .200 1.22 1.28 1.13 76 710 1.32 .3317 
1 12 .109 479 .2618 .205 1.12 1.18 1.04 .782 748 | 1.28 .306 
l 13 .095 515 .2618 -213 .99 | 1.042 .92 .810 } 804 | 1.24 .270 
1 14 .083 5463 .2618 on SS a | —-.923 813 834 852 1.20 .239 
l 15 .072 .576 .2618 225 77 813 714 .856 899 1.17 209 
l 16 065 594 .2618 .228 70 737 65 .870 927 | 1.15 191 
1 Crimped 16 .065 .50 .2618 .228 | 70 .737 .65 780 191 
1 18 .049 .639 2618 .236 .54 .568 .50 -902 997 1.11 .146 
l 20 .035 .679 .2618 .243 .391 .409 .361 .930 | 1060 1.07 .106 
. . - | ae | _— — SS Eee a 
1M 7 18 622 3272 .232 2.213 2.36 | 2.057 .890 970 | 1.40 6052 
1% 8 165 662 ‘3272 :240 2.069 2.18 1.912 -920 1033 | 1.36 565 
14 10 134 "757 (3272 (258 1.73 1.83 1.597 ‘982 1180 | 1.27 470 
1% 11 12 ‘801 3272 2644 1.56 1.633 145 | 1.01 1250 | 1.24 426 
1% 12 109 ‘838 3272 271 1.44 1.52 1.328 | ~ 1.032 1308 =| (1.21 389 
1% 13 095 ‘882 3272 279 1.27 1.33 1172 | 106 | 1376 | 1.18 | (345 
1% 14 083 923 3272 .284 1.12 1.173 1.04 | 1.084 1440 1.15 | 304 
1% 16 .065 985 .3272 .293 89 934 | .823 1.12 1537 1.12 .242 
1% 17 .058 1.012 .3272 .297. .80 83 | .738 1.134 1578 1.10 .215 
1% 18 .049 1.042 -3272 .301 .682 714 | .629 1.152 | 1625 |} 1.08 .185 
1% 20 .035 1.092 .3272 .308 498 521 | .454 1.180 1704 | 1.06 135 
1% 16 .065 1.474 3927 | .359 1.08 1.132 | .996 1.37 2300 } 1.10 .293 
1% 14 .083 1.397 3927 =| .349 1.36 1.43 25 1.334 2179 } 1.123 .368 
2 13 .095 2.573 | .5236 474 2.09 2.20 } 93° 1.81 4015 1.10 .569 
Lbs. per Tube per Hour " 
* Liquid Velocity = . : in Feet per Sec. (Sp. Gr. of Water at 60° F. = 1.0) 
C & Sp. Gr. of Liquid 
| 
] 
REFERENCES 
| 
Page 106—Characteristics of Tubing. This permits rapid calculation of velocities, sur- 
faces and weights. 
Page 108—Specific Heats of Petroleum Liquids and Vapors. Ref., Watson & Nelson, 
Ind. Eng. Chem., 25, 880 (1933). These data are widely accepted and are of particular 
value in refinery work. 
Page 110—Mean Temperature Difference Correction Factors for Single-Pass Shell 
Exchangers with Shell Fluid Mixed—Any Even Number of Tube Passes. Ref., Nagle, 
Ind. Eng. Chem., 25, 604 (1933); Underwood, J. Inst. Pet. Tech., 20, 145 (1934). 
Page 112—Mean Temperature Difference Correction Factors for Two-Pass Shell 
Exchangers with Shell Fluid Mixed—Any Even Number of Tube Passes per Shell Pass. 
Ref., Nagle, Ind. Eng. Chem., 25, 604 (1933); Underwood, J. Inst. Pet. Tech., 20, 145 (1934). 
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EQUIPMENT 


KEEP TUBULAR APPARATUS UP TO HIGHEST 
EFFICIENCY. Remove deposits or fouling of any 
kind, in tubes straight or curved, from ‘2-in. 
diameter up, with Elliott-Lagonda tube cleaners. 


On this page are some of the cleaners, cut- 
ters, drills and brushes supplied for small tubes, 
as in heaters, evaporators, heat exchangers, 
and other tubular apparatus for processing. 
Also available, cleaners for boiler tubes, still 
tubes, pipes up to 20 in. 


If you have an out-of-the-ordinary tube 
cleaning problem, call upon the expert aid 
cf Elliott-Lagonda specialists. For detailed 
cata on equipment, write for Bulletin Y-10. 
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Cleaners for 
small tubes, 


cutved @.4 
straight. Al 
though -smalil, 


these cleaners 
cre exceptionally 


powerful. 


Two - speed 
*gearedgmotor, 
© steam or air 
driven, for clean- 
ing straight tubes 
incondensers and 
heat exchange 
apporatus. One 
of four types 
available. 


Various drills, brushes 
and cutter heads for re- 
moving different types 





of incrustation or foul- 


ELLIOTT company 


LAGONDA-LIBERTY Tube Cleaner Dept. 
SPRINGFIELD, OHIO 


Y-181 District Offices in Principal Cities 
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Tube-Turn Welding Fitting Catalog is full of 
exclusive new engineering data and user-aids! 
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Steam Flow Through Pipes at 
MAXIMUM VELOCITY 










Oerermining FLEXIBILITY FACTOR “Kk” 
and STRESS FACTOR “p’ 
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QUICK THUMB 
INDEX LOCATES 
FITTINGS AND 
FLANGES 


PAGES LIE FLAT 
YET ARE NOT 
LOOSE-LEAF 





Designed 


DURABLE, HARD COVER WITH 
PIN SEAL, WASHABLE FINISH 


PICTORIAL INDEX 
AT FRONT 








like users want it! Easy to find what you 


want! Easy to read throughout! 240 useful pages! 


___ Two main advantages make Tube Turns’ new catalog No. 111 really worth having! 
FIRST: It contains all up-to-date, essential engineering information for designers 
of welded piping systems and buyers of welding fittings—plus a host of exclusive, 
new technical studies and practical aids. SECOND: It is probably the most con- 
venient and easy-to-use catalog ever built. Helpful new indexing features make 
it simple to find any desired subject. All pages lie perfectly flat, yet are not 
00se-leaf. Dimension and price tables are unusually complete and easy to read. 
Here are 240 pages of useful, well illustrated information you should have NOW. 
Send the coupon at the right for a free copy! 
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TUBE TURNS, 152 E. Broadway 
Louisville, Ky. 


Send me a free copy of Tube-Turn Catalog and 
Data Book No. Ii! as soon as it is available. 
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[ INGINEERING for modern products and proc- 
‘/ esses requires the highly specialized tech- 
nical knowledge of informed refinery experts. 


The McKee organization, by keeping abreast 
of all new developments in petroleum refining, 
is able to provide you with complete up-to-date 
engineering services on any or all phases of 
design and construction for today’s complex 


products and processes. 








; 
; 
ey 
' 
' 
; 
j 
: 
' 
' 








Products and Processes 
for which McKee engineering and construction 
services are available: 


TOLUENE + PETROLEUM SYNTHETICS 
BUTADIENE « CATALYTIC CRACKING 
ALKYLATION + GAS CONCENTRATION 
ISOMERIZATION + HYDROGENATION 
DEHYDROGENATION 








Arthur 6. Mckee & Company 


x  Sngineers and Conhactns * 


2300 CHESTER AVENUE « CLEVELAND, OHIO 
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HUNTINGTON A 
Export Offices: 30 Rockefeller Center, New 
York —Sales and Service: Offices in Principal 
Cities in the United States 
Subsidiary: 
MID-CONTINENT PUMP SUPPLY CO. 
Tulsa, Oklahoma 








RCTFIC dpc PUMPS 


Synthetic Rubber From Petroleum 


DR. GUSTAV EGLOFF* 


Director of Research, Universal Oil Products Company 
and President of American Institute of Chemists 


:? ONE engaged in scientific and 
technical research, I have followed with 
great interest the progress of Farm 
Chemurgic to bring about greater ap- 
plication of science to our daily lives, 
and to the problems in agriculture in 
particular. My keenest sympathy has 
been with your efforts to awaken Amer- 
ica to the need of utilizing science and 
technology to improve conditions in 
agriculture. 

That these views have not been held 
in our country until a short time ago 
is so much water over the dam. But 
today I say that the people of the 
United States not only should not— 
they must not and need not—ever again 
be caught in the serious predicament 
from which we are all suffering: namely, 
a shortage of rubber which is so vital 
in our daily lives and to the United 
Nations at war. 


Our economic life has been disrupted 
due to the fact that over 95 percent of 
the world’s natural rubber supplies are 
in the hands of the Japanese. 


Ever since the automobile became a 
major part of our national economy, 
two factors have been uncontrollable: 
first, the growing of rubber trees lo- 
cated 10,000 miles away, and second, the 
actual production of rubber. Automobile 
and fuel technologists have made an 
exact science of the operation of the 
automobile mechanism, but the tires 
upon which it runs, until the present 
time have been dependent upon a tem- 
peramental rubber tree and the idio- 
syncracies of a little brown boy who 
gathers the rubber latex. 


Rubber Needs Doubled 


We have been catapulted into a syn- 
thetic-rubber program with a speed that 
is hair-raising. The Baruch Committee 
in September, 1942, recommended that 
we produce at the rate of 1,106,000 tons 
of synthetic rubber a year. Our peace- 
time consumption of natural rubber was 
about 600,000 tons yearly. 


Fortunately, the United States has the 
raw materials and processes to produce 
synthetic rubber not alone from petro- 





*Address before National Farm Chemurgic 
Council, third Mid-American Chemurgic Con- 
ference of Agriculture, Industry and Science, 
Cincinnati, Ohio, November 17, 1942. 
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leum and coal but also from agricul- 
tural products. Literally an army of re- 
search workers and technologists are to 
produce synthetic rubber and to con- 
tinually improve upon its properties at 
expenditures of millions of dollars 
yearly. 

Out of the researches going on in the 
United States, new synthetic rubber will 
be developed with far superior prop- 
erties to anything nature or man has 
ever produced. Even today some syn- 
thetic rubbers have special properties 
and uses for which natural rubber is 
worthless. Synthetic tires are being de- 
veloped that give wear properties and 
safety to human lives not inherent in 
natural rubber. The life of these tires 
will be at least several times that of 
natural rubber. History will again re- 
peat itself as in the case of silk. Nature’s 
product, natural silk, spun by worms, 
has been superseded in quality and wear 
by a substitute silk—Nylon. And, the 
mileage on milady’s Nylon hose is now 
more than ten times the best product 
that the silkworm ever produced. The 
cost of Nylon hose in relation to the 
natural silk is of the order of one 
tenth, at least on a mileage basis. We 
may look confidently into the future— 
that rubber tires will go through the 
same evolution as natural silk to Nylon. 
Good as the mileage of natural rubber 
tires is, the synthetic may ultimately 
reach ten or more times that of nature’s 
product from the rubber tree. 

The purpose of this Chemurgic Con- 
ference at Cincinnati is, I take it, to 
contribute if possible to progress in 
finding industrial uses for products of 
the farm. I am glad to be here as a 
representative of the petroleum indus- 
try. Without pretending to know much 


about agriculture, I am convinced never- | 


theless that the petroleum industry has 
many points of contact with agricul- 
ture, and that the two industries have 
important interests in common. 


Petroleum Industry Customer and 
Supplier of Agriculture 
In its relations with agriculture the 
petroleum industry has been both custo- 
mer and supplier. As a customer or a 
purchaser it has for many years pro- 
vided the market for a subsurface crop 


from the farms of this country. It has 
been estimated that oil company pay- 
ments to farmers for oil taken from 
their lands total about $280,000,000 a 
year. 

The petroleum industry has been a 
purchaser of the products of the land 
for use as constituents of its products 
or for supplies in the operation of its 
processes. In drilling wells, for example, 
sugar-cane bagasse, wheat bran, and 
cottonseed hulls are among the mate- 
rials used to plug porous underground 
formations. 

There is not a farm of consequence 
in the United States which is not visited 
at frequent intervals by the supply ve- 
hicles of the petroleum industry. No 
other supplying industry is more seri- 
ously interested in the farmer’s prob- 
lems and his welfare. No other, if we 
want to put the discussion on a purely 
utilitarian basis, stands to benefit more 
directly from making its services to the 
farmer worthwhile. The farm industry 
and the petroleum industry are never 
going to get very far apart no matter 
what issues may arise before Congres- 
sional committees and in the press be- 
tween their separate but cooperating in- 
dustries. They are not even likely to 
have any lasting difference over the 
question of synthetic rubber. 


Rationing Ctus Gasoline Sales 


The oil industry will lose a major 
part of its market for gasoline and 
motor oil through the restrictions which 
the rubber shortage has caused to be 
placed upon operations of motor ve- 
hicles through gasoline rationing. It is 
of much greater importance to the oil 
industry to get that market back than 
it could possibly be to gain for itself 
a market for that relatively small quan- 
tity of petroleum which will be needed 
in the manufacture of synthetic rubber. 
The rationing of gasoline as proposed 
will cut down the consumption of gaso- 
line for motor vehicles more than 30 
percent of the total consumed last year: 
28,000,000,000 gallons, which means 4 
loss of income to the oil industry of 
over one billion dollars a year, duc to 
the fact that we shall not have sufficient 
tires to operate the motor vehicles. The 
oil industry has a vital interest in se€- 
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ing that cars are provided with tires, 
and would therefore do everything pos- 
sible to see synthetic rubber made from 
alcohol, or coal, or guayule, or any 
other raw material from which it could 
be made more quickly than from petro- 
leum, 

When the need for synthetic rubber 
arose so critically following the disas- 
ter at Pearl Harbor, the petroleum, 
rubber and chemical industries were 
ready to tell the government how to 
make it. A number of petroleum com- 
panies even had small-scale commercial 
and pilot plants in operation producing 
the necessary raw materials. It was 


therefore nothing less than a duty for 
the petroleum industry to place its 
knowledge at the disposal of the gov- 
ernment and to proceed with the erec- 
tion and operation of commercial-scale 
plants as ordered by the government. 

For all practical purposes the con- 
troversy as to whether it is best to make 
synthetic rubber from petroleum or al- 
cohol or other material has been set- 
tled by the Baruch Rubber Committee, 
who have decided that the plants al- 
ready agreed upon should proceed ac- 
cording to schedule. They have also 
given most of the known processes an 
opportunity to be tried out in ways 
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which will delay as little as possible tn 
actual production of critically needed 
rubber. As to whether that decision was 
right, as to whether the emphasis should 
have been more on alcohol, time and 
the inexorable facts which will be de- 
duced from actual manufacturing ex- 
perience will tell. In the meantime, syn- 
thetic rubber will be produced. The 
petroleum industry will naturally yield 
to whatever lesson experience teaches. 
Meanwhile, it will continue to do what 
is conceived to be its bounden duty by 
applying the “know how” it has already 
gained in the building of plants and the 
production of materials for synthetic 
rubber as swiftly and efficiently as pos- 


sible. 


Four Kinds of Synthetic Rubber 


Natural rubber is made up almost ex- 
clusively of carbon and hydrogen in 
chemical combination, and as far as we 
know is a multiple of the hydrocarbon 
called isoprene. Natural rubber may be 
derived from many types of plants, such 
as guayule, cryptostegia, the sunflower, 
koksagyz, goldenrod, milkweed, and a 
host of others, giving a varying per- 
centage of a latex that can be worked 
up into rubber. Natural rubber has been 
known for thousands of years and has 
been found in the tombs of the ancients. 
As far as is known, the first rubber 
trees of moment were those found in 
Brazil, the botanical name for which is 
Hevea brasiliensis. The seeds of the 
Brazilian rubber trees were transplanted 
in the Far East by the British and the 
Dutch, and huge plantations resulted. 
The rubber tree is slashed in a herring- 
bone effect and a white material called 
latex oozes out and is collected, the 
rubber from which may be gathered by 
precipitation with mineral acids or 
burned over a slow fire, which is the 
native method of recovering rubber in 
Brazil. No successful methods have 
been derived through chemistry to ex- 
actly synthesize natural rubber, which 
has been the goal for many years. How- 
ever, out of this mass of researches new 
types of rubber have. been developed 
which are called synthetic. These syn- 
thetic rubbers have properties many of 
which are superior to the natural. In 
this world struggle, to which rubber is 
so essential for bringing about a suc- 
cessful conclusion, four types of syn- 
thetic rubber are in commercial pro- 
duction. The most important of these 
synthetic rubbers is the buna-s type, 
which results from the chemical com- 
bination of butadiene and styrene. Com- 
mercial units are being installed to pro- 
duce the buna-s* type at the rate of 
705,000 tons a:year, with another 140,000 
recommended. 

Another type of rubber called buty! 
will be produced at the rate of 132,00 
tons a year. Butyl rubber is a resul' of 
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the reaction of isobutylene (98 percent) 
and isoprene (2 percent). 

The neoprene type of synthetic rub- 
ber is based upon acetylene. Commer- 
cial plants for 49,000 tons a year capac- 
ity are being installed, with another 
20,000 recommended. 

The production of Thiokol type rub- 
ber has been recommended at the rate 
of 60,000 tons a year. 

At present production of butadiene is 
scheduled at the rate of 705,000 tons. It 
will be produced from raw materials as 


shown in the following table: 
Raw Materials Tons Butadiene 


As€G48 AACONOL 5.6. onekk ss bee cn 242,000 
gn re Say Bone 283,000 
SN 3 Se ong eee a ee 66,500 


Refinery (Conversion processes) . 20,000 
Refinery Conversion Processes 
and Butene Combinations.... 93,500 


705,000 

The Baruch Committee has recom- 
mended another 100,000 tons of buta- 
diene to be derived from refinery proc- 
esses in order to provide the quantity 
necessary for the increased 140,000 tons 
of buna-s rubber. Hence there is a total 
of 805,000 tons a year of butadiene 
which will be required for the projected 
program for synthetic rubber. 

Butadiene is the key hydrocarbon in 
the production of synthetic rubbers. 
There are over 80 different types of 
material which under some experimen- 
tal conditions in the laboratory will 
produce low and high yields of buta- 
diene. Butadiene was first reported upon 
by Bouchardat over a hundred years 
ago when he distilled a natural rubber 
and obtained butadiene as one of the 
reaction products. 

The conversion of ethyl alcohol into 
butadiene has been known for over 40 
years. The reaction was discovered by 
Dr. V. N. Ipatieff of Universal Oil 
Products Company. The Russians were 
the first to use the process commer- 
cially, starting in the year 1930, and are 
reported to be producing at the rate of 
100,000 tons a year of butadiene type of 
synthetic rubber. 


Butadiene from Grain Alcohol 

One of the commercial processes in 
the United States for producing buta- 
diene is from grain alcohol. The present 
synthetic-rubber program will call for 
about 90,000,000 bushels of grain per 
year to produce the 242,000 tons of bu- 
tadiene, about 35 percent of the buta- 
diene requirement in the rubber pro- 
gram. 

One of the primary methods of pro- 
ducing butadiene will be by the catalytic 
dehydrogenation of butylene. Butylene 
is a by-product of the thermal and 
catalytic cracking of oil to produce avia- 
tion gasoline. The butylene can also be 
converted into aviation gasoline by a 
reaction with isobutane. Only part of 
the butylene produced in refinery opera- 
tion will be used for butadiene produc 
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General Electric has already taken an 
outstanding part in developing this new 
kind of air conditioning for war indus- 
tries. After the war, all users of air condi- 
tioning will benefit from the lessons we 
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war requirements. 
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tion. The dehydrogenation of buty!ene 
will be at a yearly rate of 283,000 tons. 

Butane derived from refinery or natu- 
ral gas is also a source material for 
butadiene via catalytic dehydrogenation 
at high temperatures. The scheduled 
rate will be 66,500 tons a year. 

The oil industry is using 
equipment converted over to the high- 
temperature cracking of petroleum frac- 
tions to produce butadiene at tempera- 
tures of 1400° F. This reaction may take 
place in the presence of superheated 
steam, flue gas or partial oxidation with 


existing 


air to raise the temperature to the crack- 
ing point. In addition to butadiene by 





ye Mose a) lages 


No loss of capacity due to in- 
“Bucket Design 
(swinging vane) principle in- 
sures constant volumetric effi- 
indicates 
Curve 
shows conventional rotary 


ternal wear. 


ciency. Curve “fA” 
Blackmer Pump. 


pumps. 


* No long “down-time” for re- 

“buckets” 

wear out, they are replaced in 

20 minutes, and the pump re- 
stored to original capacity. 

20 years continual service is 

a Blackmer 


pairs, When 


not unusual for 
pump. 





finally 





cracking of gasoline, ethylene, propyl- 
ene, butylenes, benzol and toluol are 
produced which are useful in aviation 
gasoline, high explosives and synthetic- 
rubber manufacture. 

The Germans use coal and limestone, 
which are converted in electric fur- 
naces to calcium carbide at great elec- 
trical energy costs to produce butadiene. 
The calcium carbide is converted into 
acetylene by the action of water there- 
upon. The acetylene is then converted 
into butadiene “through four chemical 
steps, i.e., acetaldehyde, aldol-condensa- 
tion product, butylene glycol, and then 
dehydration to butadiene. Ethyl alcohol 
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seems to pass through a similar set of 
reactions when dehydrated-dehydrogen- 
ated into butadiene. 

The Department of Agriculture is ex- 
perimenting with another source of bu- 
tadiene derivable from fermentation of 
grain to the product 2,3-butylene glycol. 
This product is then dehydrated to buta- 
diene. It is one of the methods for pro- 
ducing butadiene which is receiving 
serious consideration. 

Another compound that a group is 
working on to produce butadiene is 
through butyl alcohol derived from the 
fermentation of grain. The butyl alcohol 
is dehydrated into butylene, exactly 
the same compound as pruduced from 
cracking of oils, and then is dehydro- 
genated into butadiene. It is of interest 
to point out at this stage that ethyl 
alcohol is produced from the fermenta- 
tion of grain through enzyme fermenta- 
tion of a particular type, whereas buty- 
lene glycol requires another type of 
bacteria, and butyl alcohol still another 
type. However, all three compounds 
producible from grain are convertible 
into butadiene at a price. The price of 
products of course plays no marked role 
in a war economy. The important point 
is speed of production with minimum 
outlay of strategic materials in the 
form of copper, chromium, etc. 


Another important component of syn- 
thetic rubber for buna-s is styrene: 
Styrene is a hydrocarbon which is a 
resultant of a reaction between benzol 
derived from coal and ethylene to form 
ethylbenzene which is dehydrogenated 
to styrene. The ethylene used in this re- 
action may be produced from grain al- 
cohol by dehydration or cracking of 
Commercial plants to 
produce ethylene from grain alcohol 
have been proposed for the production 
of ethylene. The oil industry has pro- 
posed an ethylbenzene process for the 
rubber program from the direct reaction 
of grain alcohol and benzene using a 
solid phosphoric acid catalyst. The lat- 
ter when spent may be used as a fer- 
tilizer. 

When butadiene (75 percent) and 
styrene (25 percent) are mixed together 
in the presence of a catalyst, a solid 
product, buna-s type of rubber, results. 


hydrocarbons. 


Butyl Rubber All From Petroleum 


Butyl rubber, a development of the 
oil industry, is a highly important con- 
tribution to the war effort. Isobutylene 
(98 percent) is the key hydrocarbon 
which reacts with isoprene (2 percent) 
to produce butyl rubber. The isobuty- 
lene and isoprene are produced from 
petroleum. The isoprene is exactly the 
same hydrocarbon which is derive:! 
from natural rubber when distilling 
at elevated temperatures. The rubber 
decomposes into primarily the hydr 
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Combining the acid resistance of Pfaudler silica base enamels 
with the strength of steel, Pfaudler equipment enables you to 
process acid products free of dissolved metal—at temperatures 
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wear out less resistant equipment. It withstands temperatures 
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special shapes and designs are possible to permit you to elimi- 
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GLASS-LINED STEEL EQUIPMENT IN 
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Butadiene 


Experimental, etc. 
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MAINTENANCE ENGINEERING CORPORATION 
BOUSTON, TEXAS, BU. &. A. 
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A complete line of 


Jenkins Bros. Valves. 
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w office building . . . completely staffed and 
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Quality Products Plus Engineering Assistance 
SAWYER AND WINTER STREETS . HOUSTON”) * PHONE CAPITOL 5327 











OIL BOOKS 


The knowledge gained through years of work and study by some of the 
most capable men in the oil industry is set down in the various oil books 
published and sold by the Gulf Publishing Company. For information on 
oil books see pages 228, 468 and 556 of the 1942 Edition of the Refinery 
Catalog. Catalog of oil books furnished upon request. 


THE GULF PUBLISHING COMPANY 
P. ©. BOX 2608 HOUSTON, TEXAS 














carbon isoprene. The isobutylene is de- 
rived from thermal or catalytic cracking 
of petroleum. Butyl rubber will be used 
for necessary civilian war production, 
transportation, etc. 

Another type of synthetic rubber 
called Thiokol is produced by chlorina- 
tion fo ethylene, which is then thor- 
oughly agitated with sodium poly sul- 
fide. The ethylene for this reaction may, 
also be produced from the cracking of 
petroleum or by the dehydration of 
grain alcohol. Hydrogen sulfide is pres- 
ent in varying percentages of natural or 
refinery gases and may be readily con- 
verted into sulfur. This sulfur is then 
reacted with caustic soda to produce 
sodium poly sulfide. After reacting 
ethylene with chlorine, the dichloro- 
thane formed reacts with the poly sul- 
fide yielding Thiokol. The primary use 
of Thiokol will be in the retreading or 
recapping of tires. 

A hydrocarbon of the greatest import 
is acetylene, which is used in the pro- 
duction of the synthetic rubber called 
neoprene. Acetylene is also the base 
material for Nylon, a substitute for nat- 
ural silk. Acetylene is produced from 
coal and lime via the calcium carbide 
production in electric furnaces requir- 
ing a great deal of electrical power, of 
which the nation is short. Acetylene 
when treated with hydrochloric acid 
and a catalyst forms neoprene. It is 
therefore of importance to advise that 
acetylene is to be produced commer- 
cially under very high temperatures 
from petroleum or natural gas. Two 
commercial acetylene units are being in- 
stalled, one of which will produce at the 
rate of 27,000 tons a year of acetylene. 
Other units are also projected. It is 
believed that acetylene can be _ pro- 
duced at a lower cost from processing 
hydrocarbons than by the electrical 
method of producing calcium carbide. 

A synthetic rubber named buna-n, or 
perbunan, is being produced commer- 
cially by private capital. This type of 
rubber has many specialized important 
uses. It is produced from the reaction 
of butadiene and acrylonitrile in the 
presence of a catalyst. The acrylonitrile 
component is also readily made from 
natural gas or petroleum. 

In fabricating a rubber tire, whether 
synthetic or natural, one of the impor- 


‘tant components is carbon black or fur- 


nace black, which is producible from 
natural gas, and petroleum. These car- 
bonaceous materials are important com- 
ponents whether blended with natural 
or synthetic rubber, particularly from 
the standpoint of improving the tensile 
strength and wearing qualities under 
service conditions of the tire. In the 
year 1940 about 369,000,000,000 cubic 
feet of natural gas were converted into 
carbon black by the air-oxidation meth- 
od using the so-called channel process. 
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This volume of natural gas vielded 
about 285,000 tons of carbon black, of 
which 85 percent was used in tires. As 
far as tests are concerned, furnace black 
appears to be a superior type of carbon 
for use in synthetic tires. 


Natural vs. Synthetic Tire 

The approximate composition of nat- 
ural and synthetic tires, which vary as 
a function of the type of use intended, 
i.e., treads and carcasses, is shown in 
the accompanying tables given for nat- 
ural and synthetic rubber. 

It is of importance to note that about 
third of the total 


one weight of the 


tire—30-35 percent—is made of cotton. 
When the total weight of tires fabri- 
cated in the United States is considered, 
the amount of cotton required for their 
manufacture is considerable. Rayon 
yarns have also been used in tire fabri- 
cation with good results. 

The world’s natural-rubber production 
for 1941 was about 1,675,000 long tons, 
of which the United States imported 
something over 800,000 tons. Ninety-five 
percent of the world’s natural-rubber 
sources have been lost to the United 
Nations. Russia lost two of her synthetic 
rubber plants in the Ukraine. Airplanes, 
tanks, trucks, ships, trains, gun mount- 


FOR HEATING EFFICIENCY 


Here’s why Armstrong’s I 


nsulating Refractories 


are ideal for furnace walls and arches 


ANY heating and cracking furnaces now 

in service employ the simple, yet highly 
efficient designs shown here* and are built with 
Armstrong’s Insulating Fire Brick. 

Both wall and arch are planned for fast, low- 
cost erection. Only standard Armstrong’s Brick 
are used and these are slotted at the factory to 
fit the hangers. These brick have 3 times the 
efficiency and only 4 the weight of fire brick. 
Thus thin, light walls are more effective than 
ordinary walls and are built with less costly 
supports and footings. 

In operation, Armstrong’s Insulating Refrac- 
tories cut fuel costs and help control tempera- 
tures. In addition, they have high spalling re- 
sistance, exceptional hot and cold strength, and 
low heat storage . . . they cool quickly. Since 
standard Armstrong’s Brick can be cut and 
shaped right on the job, no large inventories of 
special shapes are needed for replacements. 

Find out now about the advantages of light- 
weight constructions with Armstrong’s Re- 
fractories. Write for information to 
Armstrong Cork Company, Insulat- 
ing Refractories Department, 1001 
Concord St., Lancaster, Pennsylvania. 


*Wall and arch designed by the Refractories Division, 
M. W. Kellogg Company, Jersey City, N. J. 
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TABLE 1 
Natural Rubber Tire 


Tread Parts 
mimowed. Smeets: cca yaik es. 6 100 
Carbon blaqkii=.... . th. cscs 3 50 
ZING OBO Te. Po cs hs Ss 5 
SO a een ees Ie 3 
CLE RE 5 mE ee 3 
MNO Ee ee Ss ik ide aes 4 
Accelerator (captox) .......:. 1 
YE ES AS Z 


Cure in 60 min. at 30 pounds 
steam or 45 min. at 40 pounds. 


Carcass 
Smoked sheét 2. ...5..cs600< 100 
NS ae eae ara 5 
MR ot sg wad dus 'g 5 Soe 3 
ee Te Pe ee eer 1 
RE Oo ie, vec Sele a 0 os ee Se 4 
CS ee Ser ee 0.8 
Ee ee re 1-1.5 


min. at 30 pounds. 

Truck tire carcass— 
Same as above except that 50 
parts of zinc oxide are used 
instead of 5. 

Cotton Yarns 
Fabric is roughly 30-35% of 
the total weight. 


Synthetic Rubber Tire (Buna-S Type) 


Tread Parts 
DE ne. os Ba ew Sed ar 100 
ee ae re 50 

(softer type of black) 
5 eT, ae nn ee ree 5 
TOME EEE os cit Seas basin’ Asis 2 
OS gn Cle ih oc nese ta 5 

(rosin or coal tar oils BRT 

No. 7) - 
Captox (or Santocure)....... LS 
ON FREER 8 ag gl 5 eae z 

Carcass Parts 
Sita. echo ratios a a arc 100 
Soft black carbon ........... 40* 
PANG GARGS. Oi win ccc cccne cans 5 
Ee Pare ae 15 F 
RMR 8 iinis chue noe ke wa ase ? 


Sulfur 
* May be 30 to 40—such as P-33 or blend 
of channel black 20 and P-33, 20. Or may 
use 20 parts in all—10 soft black and 10 
with channel black. 





ings, and so on, require rubber in ever- 
increasing amounts, and this does not 
include the necessary increase for 
civilian users in the war effort. Some of 
the tires used by the Army weigh over 
3500 pounds. A medium size tank re- 
quires 500 pounds, small pontoon bridges 
1000 pounds, and the gasoline tank of a 
flying fortress requires 500 pounds of a 
bullet-sealing type of rubber. A battle- 
ship calls for from 75,000 to 150,000 
pounds of rubber, and a gas mask % of 
a pound. There are many hundreds of 
products that require rubber in the war 
effort. These are barrage balloons, 
blimps, rafts, life vests and suits for 
flyers, rubber boats and hospital rubber 
needs. Rubber is required also in one 
form or another by the many millions of 
men on the fighting fronts. 


Arsenal for Allies’ Rubber 
Preparations to make synthetic rubber 
in the United States at a rate of 886,000 
tons a year involving plant costs of 
about $800,000,000, are already under 
way. The Baruch Committee has recon'- 
mended that this tonnage be increas:d 
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to 1,106,000 tons,a year. In addition to 
being the arsenal for many other war 
products, synthetic rubber will also have 
to come from the United States to sup- 
ply our allies’ needs. It may well be 
assumed that even 1,106,000 tons of syn- 
thetic rubber will be too low for the 
United Nations’ requirements. 

As has been said before, the synthetic 
product does not attempt to duplicate 
the natural in any way. In general, it can 
be said, however, that some synthetic 
rubbers are at least equivalent to the 
natural product, and it is certain that 
many properties have been enhanced 
through research on synthetic rubber, 
since the product is superior in gasoline, 
oil and chemical resistance. It is also 
more stable to light and air and has 
greater wearing properties. Tests with 
synthetic-rubber tires have shown that 
the synthetic-tired vehicle goes uphill 
with very little side-slipping, and when 
operating the car on curves at high 
speeds the synthetic tire is safer than 
the natural. With the large number of 
research men in the field of synthetic 
rubber and with expenditures of millions 
of dollars yearly, it can well be predicted 
that synthetic-rubber tires will evolve 
with a life at least equal to that of the 
car. In many instances, the 
synthetic-rubber industry might well be 
likened to the production of other syn- 
thetic products which occurred during 
the first World War, the most notable 
of these being the production of syn- 
thetic nitrates from the air. For many 
years the Chilean nitrate deposits were 
the only ones worthy of note through- 
out the world, and the owners operated 
a virtual monopoly of these resources. 
As in the case of rubber, it was neces- 
to start with the materials in- 
digenous to the United States. Since the 
conclusion of the first World War the 
Chilean nitrate deposits have not been 
worked on the same scale as before. It 
might well-be that the natural-rubber 
plantations will enter the same sort of 
period as the nitrate deposits. 


motor 


Sary 


100,000 Miles Per Tire 

One may well ask the question, why 
the Rubber Reserve Corporation pro- 
duction capacity schedule has empha- 
sized the buna-s and butyl types of syn- 
thetic rubber. This is readily under- 
standable due to the fact that the oil 
industry knew how to produce these 
products and had the raw materials 
available, as well as the “know how.” So 
the oil industry went ahead and ac- 
cepted the responsibility of producing 
tle raw materials for these two-type 
ubbers. The butyl type is solely a de- 
vilopment of Standard Oil Company 
(New Jersey), and is a 100-percent- 

ierican process. The oil industry also 
had the “know how” of producing the 
Ta‘v materials for the buna-s type. The 
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ULLY as important to industry as air, rail, high- 

Way or water transportation, is fluid transport. 
Upon it depends the supply of steam, compressed 
air and water power . .. the fast, safe handling of 
chemicals, gas and liquid fuels . . . the protection 
against wartime fire hazards. 

Grinnell FLUID TRANSPORT means even 
more. It represents expert engineering, manufac- 
ture and fabrication of every link in a piping 
system. It means compensating for such factors as 
heat and cold, expansion and contraction, pressure 
~ factors as important as the fluid to be transported. 

Call upon this experience to assure better pip- 
ing. Send for Data Folders specifying the Grinnell 
line that interests you. Grinnell Company, Inc., 
Executive Offices, Providence, R. I. Branch offices 
in principal cities of United States and Canada, 

Grinnell Company, Inc. . . Grinnell Company of the 
Pacific .. Grinnell Company of Canada, Ltd... General 
Fire Extinguisher Company .. American Moistening 


Company .. Columbia Malleable Castings Corporation «« 
The Ontario Malleable Iron Company, Ltd. 
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agricultural division of our economic life 
has also fitted into the picture of pro- 
ducing butadiene and ethylene. The 
costs involved in producing synthetic 
rubber of the buna-s type will ultimately 
work on a mass production basis to be 
less than 15 cents per pound. When one 
takes into account the increased wear 
(100,000 miles per tire) and safety prop- 
erties that will be present in synthetic 
tires based on continued research, cheap- 
er raw materia's and processing costs on 
a relative basis, the synthetic rubber 
will be substantially cheaper than the 
natural. As of today, as far as the World 


War is concerned, the cost of synthetic 
rubber is relatively unimportant. How- 
ever, what is really important is the 
saving of critical materials and the high 
speed of getting on the production 
line—that is what counts, and should be 
the primary determining factor in hav- 
ing rubber for every war need quickly. 
It is not now a question of being con- 
cerned about the post-war, for that 
period will in our competitive system 
come to the processes which are most 
economic. Grain alcohol or any other 
products from agriculture should be 
used to the maximum of their capacity 
at present wherever to do so will speed 





Can war production wait on 


OBSOLETE 


MODERN 


STEAM 
TRAP 





PIPING? 


OBSOLETE 


@ War production cannot be held up for 
complicated obsolete steam trap piping. Time is 
invaluable. Installation of new traps, changes in 
trap location or trap inspection, must be done 
in the shortest possible time in order not to tie 
up steam-using equipment. This means using 
Anderson Super-Silvertop Steam Traps installed 
as an elbow or straight-in-line connection, thereby 
saving from 40 to 60 minutes’ time per trap. 
Besides there’s a saving of from 6 to 13 fittings 
per trap. More than that, Super-Silvertops can 
be inspected without disturbing pipe connec- 
tions. Let us send you a copy of the book, “How 


To Select A Steam Trap.” 


THE V. D. ANDERSON COMPANY 
1942 West 96th Street ¢ Cleveland, Ohio 


Super-Silvertop 
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up the war effort toward a successful 
conclusion for the United Nations. 

Out of this World War will flow 
some good—certainly as it relates to 
synthetic rubber from the standpoint of 
greater safety in motor vehicle, travel, 
etc. One may be certain that, good as 
synthetic rubber is today, it will be far 
surpassed by that yet to come with the 
thousands of research men experiment- 
ing continually on this problem. Natural 
rubber will go the way of the silkworm, 
of natural nitrates, indigo, quinine, and 
other natural products which man has 
superseded by synthetics. It must be un- 
derstood that synthetic products means, 
not inferiority but on the contrary, in 
general may be vastly superior to the 
natural. There can be no doubt that with 
intensification of research men in agri- 
culture new uses, new products, will 
flow from the scientists working in their 
laboratories and technologists working 
to convert the laboratory research into 
something useful to mankind. 

After the war the manufacture of syn- 
thetic rubber will be a major industry 
capable of supplying the entire country 
with products meeting its every need. 
Whether the raw materials come from 
petroleum, coal or alcohol still remains 
to be worked out during an economy not 
based on war. Should alcohol become 
the major source the petroleum indus- 
try will cooperate in every way possible 
as has been done in the past. Should the 
petroleum industry continue in its pres- 
ent role of the chief raw material sup- 
plier for synthetic rubber, it will serve 
in that respect as it has served in sup- 
plying other petroleum products to be 
a chief assistant in making agriculture 
easier, more fruitful, and more profitable. 

It is the deep wish of the oil industry 
to see the agricultural industry pros- 
perous and to see many new uses de- 
velop from its products. The government 
has many laboratories engaged in prob- 
lems of agriculture. May they work out 
processes of great usefulness to all of us. 


Grease Institute 
Elects Officials 


Officials elected at the annual meet- 
ing of the National Lubricating Grease 
Institute in New Orleans, October 26, 
27 and 28, are: 

President, C. B. Karns, Standard Oil 
Company of Pennsylvania, Pittsburgh; 


vice president, W. H. Oldham, D. A. 


Stuart & Company, Chicago; treasurer, 
E. V. Monceieff, Swan-Finch Oil Com- 
pany, New York; secretary, G. W. Mil- 
ler, Battenfeld Grease & Oil Company, 
Buffalo. 


SONJ Establishes New 


Division on Chemicals 
Standard Oil Company of New Jer- 
sey has added a chemical division to its 
sales department, in charge of H. N. 
Fisher. He has been in charge of the 
commercial department of Standard Oil 
Development Company and vice pres!- 
dent of Standard Alcohol Company. 
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COMPLETE PROCESSING PLANTS INCLUDING: 


ALKYLATION _ HYDROGEN GENERATION 
ISOMERIZATION HYDROFORMING 
POLYMERIZATION SULFUR REMOVAL 
HYDROGENATION PRECISE FRACTIONATION 
DEHYDROGENATION SOLVENT EXTRACTION 


EXTRACTIVE DISTILLATION 


PRODUCING SUCH VITAL WAR PRODUCTS AS: 


SYNTHETIC RUBBER AVIATION GASOLINE 
BUTADIENE CUMENE 
ETHYLENE ALKYLATE 
BENZINE CODIMER 
ETHYL-BENZINE ISOPENTANE 
STYRENE TOLUENE 
ISOPRENE XYLENE 

ALCOHOLS 





165 BROADWAY, NEW YORK, N. Y. 
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My Twelve Years in the U.S.A. 


Address delivered by V. N. Ipatieff at the meeting of the American Institute of 


Pitow me to thank you for your 
very kind reception tonight and for your 
flattering estimation of my work. My 
wife and I have been deeply touched 
by your cordiality and consideration. 

This year, as you know, commemor- 
ates not only my seventy-fifth birthday, 
my wife’s and my golden wedding anni- 
versary, and the fiftieth year of my sci- 
entific work, but also my twelfth year 
in the United States, and it is of my 
recollections and impressions of these 
last 12 years that I wish to speak to- 
night. 

When on a summer’s day, 12 years 
ago, I met Dr. Egloff at the Power Con- 
gress in Berlin, I did not suspect that 
the event would change the whole 
course of my life. Now that I know 
Dr. Egloff a little better, I am prepared 
to expect most anything. At that time, 
however, I was still capable of being 


Chemists, November 20, 1942 














j speech by Professor V. N. 
Ipatieff throws popular light on 
phases of the development of cata- 
lytic processes in petroleum refin- 
ing. He and his wife were guests of 
honor of the American Institute of 
Chemists in Chicago, November 20, 
a triple celebration since the year 
marks his seventy-fifth birthday, 
their fiftieth wedding anniversary 
and his fiftieth year in chemical 
research. 

in addition to references to sci- 
entific progress, the speech is sig- 
nificant in its political and economic 
references. Within the 12 years of 
his residence in the United States it 
seems that political changes have 
been as striking as those of chem- 
istry. 





surprised to find myself about to dis- 
embark at New York several weeks 
later. I was still bewildered by the 
amazing rapidity with which Egloff had 
invited me to visit his firm, arranged 
for my visa, and had set me sailing. 

I cannot say that my first experience 
in America was pleasant. Because I was 
from the USSR and therefore, in the 
eyes of the immigration officials, a Com- 
munist, I was held for a two-hour ques- 
tioning. What puzzled them most was 
how I, a Russian citizen of good stand- 
ing, was able to have several thousand 
dollars in an American bank, because 
they knew that no honest man in Rus- 
sia had any money. Fortunately, I was 
able to convince them that I had earned 
the money honestly by working abroad 
in Germany with special permission of 
the Russian government. Finally, after 
many consultations with several higher 
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ORROSS 0, 
with 
HOMESTEAD 


LEVER-SEALD 
PLUG VALVES 






Valve troubles caused by corrosive or viscous fluids 
CAN be overecome . . . by using the RIGHT valves! 
Homestead LEVER-SEALD Plug Valves were designed to 
lick the problems of the refining and processing indus- 
tries . . . corrosion, viscosity, temperature, pressure, op- 
erating frequency and similar trouble makers. 

Built into each of these valves is a powerful leverage 
(lower lever on the valves shown), which relieves seating 
pressure between plug and body just enough to over- 
come friction and permit easy turning. Then a quarter 
turn of the upper lever fully opens or closes the valve; 








Hot caustic and frequent operation are tough service conditions; but the 2” and 3” Homestead 
Lever-Seald Valves used throughout this prominent plant lick them with long, low-cost, 





P.O. BOX 16 * * * CORAOPOLIS 






trouble-free service. 


and full seating pressure is again applied to the lower 
lever to make a positive, leakless seal. Thus, right on 
each Homestead Lever-Seald Valve is the mechanism 
which makes possible unfailing “stick-proof” operation. 

Additional invaluable features include seating sur- 
faces protected in all positions; straight-through flow 
that minimizes pressure drop; positive sealing without 
contaminating lubrication; sealed bottom and deep 
stuffing box to prevent hazardous leakage. Available in 
sizes from 142” to 10” for pressures from 150 to 1500 Ib. 
and metals matched to service requirements. Write for 
Valve Reference Book No. 38. 






MAKERS OF J 
“PEAK PERFORMANCE 
VALVES FOR 


50 


1892 
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officials, the immigration authorities let 
me go, not without some suspicion, how- 
ever, and with several stern looks as if 
to remind me that I should behave my- 
self while here and not try any Com- 
munist tricks. 

It was with a sigh of relief that I 
finally set foot in New York proper 
and hired a taxi to take me to the 
Chemists’ Club which Dr. Egloff had 
recommended to me as the best place 
to stay. As I travelled through those 
streets so strange and wonderful to a 
foreigner, I marveled at the skyscrapers 
on either side and hoped that the hotel 
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to which I was going was a tali one 
and that I would get a room on the 
fifty-fourth floor or the seventy-fifth. 
After all, if one has never seen any- 
thing higher than a 10-story building, 
one may as well go the limit. The taxi 
stopped in front of a tall building—not 
exactly 75 stories, but at least 30—and 
I stepped into my first American hotel. 
What I saw made me stand in the lobby 
with my mouth open. Men were walk- 
ing about on scaffolding piled under the 
ceiling; the floor was littered with buck- 
ets of paint, ladders, clumps of covered 
furniture, and broken plaster, and the 













place reeked with turpentine. With hun- 
dreds of hotels in New York, I had to 
draw the one which was being redec- 
However, despite this incon- 
venience, I found my room on the fif- 
teenth floor to be a refreshing change 


orated. 


from the living accommodations of 


Russia. 

My work at Universal Oil Products 
Company began when Mr. Halle, the 
president of UOP, asked me tto or- 
ganize the experimental laboratory at 
Riverside for the study of catalytic 
problems in the petroleum industry. In- 
dustrially, catalysis was a virgin field, 
and I felt that much could be accom- 
plished here. The chemists knew little 
about catalysis, but they took to this 
new work with such enthusiasm that 
they quickly became adept and lost their 
initial awkwardness. 

UOP was at that time mainly inter- 
ested in desulfurization, but I felt that 


the application of catalysis had far 
greater possibilities in other directions, 
and I was especially interested in the 
problem of converting the vast quanti- 
ties of waste gases formed by the crack- 
ing process into something useful. Since 
UOP did not have any objections, | 
assigned four chemists to study desul- 
furization, and I chose one of them, Dr. 
Pines, to do the special investigating 
because he seemed capable, and because 
I was told that he spoke French. For 
almost a whole year he and I struggled 
along in the French language—struggled 
because neither he nor I knew it any 
too well—until one day one of my as- 
sistants informed me that. Pines had 
been born and raised in Russia and 
spoke that language much better than 
he did French. Pines, it seems, had 
thought that I wanted to keep my 
French in condition. However, even in 
French, the results of our work showed 
so much promise that the laboratory 
soon began to turn its main attention 
to the problems of polymerization and 
alkylation. 

I suppose any American is interested 
in the impressions his strange and won- 
derful country produce on the average 
European. Probably its most striking 
features are its individuality and its ex- 
travagance as compared with the Euro- 
pean conception of things. If the most 
highly cultured European country has 
two or three universities, the United 
States has a hundred; if a million dol- 
lars spent for scientific research is con- 
sidered a large sum of money in Europe, 
a hundred million is not considered as 
anything unusual here; and similarly in 
everything else.. The high standards 0! 
living which are taken so much fo: 
granted here, are unknown even t 
wealthy people in Europe. 


A newly arrived visitor finds ve": 
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strange the simple and democratic re- 
lations among the people, and it is 
sometime before he can become accus- 
tomed to the familiarity with which 
strangers treat each other. 

I remembered one incident which oc- 
curred a number of years ago. I was 
looking for a book in the library of the 
American Chemical Society in New 
York when a stranger, who saw that I 
was a foreigner, walked up to me and, 
without introducing himself, asked me 
who I was. I told him. He couldn’t 
recognize in my pronunciation of my 
name anything that was familiar to him, 
but he had me repeat it several times 


just to be sure that he caught the right 
name. 

“Oh!” he finally exclaimed. “Are you 
the Ipatieff who first introduced high 
pressure?” 

I admitted that I was. 

“Are you the same man who works 
with catalysts?” he continued. 

“IT am,” I replied. 

“And did you precipitate metals from 
their salt solutions?” 

“T did.” 

“Oh, then I am very happy to meet 
you,” he said, shaking my hand, and 
without more ado, he turned around and 
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walked away, leaving me standing wit! 
my hand still in the air. 

On another occasion, I was showin, 
a visitor through our laboratory at Riv- 


erside. He became very interested i: 
our high-pressure apparatus and asked 
innumerable questions. 
leaving, I asked him, out of curiosity, 
whether he had ever heard of my work 
before. He gave me a terrific slap on 
my stomach which left me gasping, and 
said. 

“Every dog knows you.” 

In general, however, I must say that 
the good-will and the unpretentiousness 
of the American people have impressed 
me very much. 

Of all American customs, the one at 
which I wonder most and which has 
caused me not a little distress, is that 
of pulling teeth. Whereas a European 
dentist will give many hours of serious 
consideration to the question of whether 
to pull or treat a single tooth, here there 
isn’t even a question—the dentist sim- 
ply pulls it. Moreover, if some other 
member of the body if suffering, a doc- 
tor will first ask his patient to remove 
some of his teeth before he will under- 
take to treat him. 

When I first walked into my dentist’s 
office here, I could see by the happy 
look on his face that things wouldn’t go 
so well for me. Even as I was walking 
through the door, he had decided that 
I had too many teeth for my own good. 
As soon as he had me helpless in the 
chair, he began to tell me of all the 
horrible things that might happen to 
me with so many teeth in my mouth, 
and before I left, I had weakly promised 
to let him separate me from seven or 
eight. Because he was afraid I would 
change my mind, he insisted that the 
operation be performed in the next few 
days and I had no resistance left to 
refuse. All this occurred just before | 
went to Canada to get a professor’s visa. 
For three days I couldn’t eat a thing 
and could hardly speak. The climax 
came on the third day when I was in- 
vited to a dinner at which was served a 
most excellent steak: I can still smell it. 
I was so hungry by then that I could 
have eaten it with my eyes, but I had 
to push it aside and explain to my hos- 
tess that I had just eaten a big dinner 
and couldn’t eat another. Throughout 


_the remainder of the meal I entertained 


myself with pleasant thoughts of my 
dentist to keep the odors of the steak 
under my nose and the healthy appetites 
of the other guests from driving me 
to distraction. 

Probably the most memorable in- 
stance of my 12 years here was the time 
the polymerization process was ready to 
be tried on a large scale in the pilot 
plant. The test was a crucial one De- 
cause its success depended on my p/0s- 
phoric acid catalyst which few of my 
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assistants believed was suitable for this 
reaction. I was told the unpleasant news 
a few days later—the reaction had gone 
smoothly the first two or three days and 
then the catalyst formed a solid lump 
and blocked the passage of gas. Again 
the experiment was performed, and 
again the same thing happened. My 
catalyst was a failure. I could see that 
my assistants, although sympathizing 
with me, for they knew what a bitter 
disappointment it was to me, neverthe- 
less felt a certain pride in that they had 
predicted correctly that my phosphoric 
acid catalyst would not work. 

This recalled to me an incident in the 
life of Suvorov, the great Russian gen- 
eral of the eighteenth century. The 
French were attacking his troops in 
great number at the battle of the river 
Trebia in Italy in 1798, with such force 
that several times the Russian lines al- 
most cracked. His generals sent word 
that they wanted to retreat and asked 
him to give the order since the French 
might break through at any moment. 
Their requests produced no results and 
finally the generals came themselves. 
Suvorov, who was sitting beside a huge 
rock, turned to them calmly. 

“You see this rock?” he said. “Can 
you move it? Neither can you move me. 
Our forces will not retreat.” 

The battle was a bloody one, but 
Suvorov came out victorious. 

I also decided not to give way to the 
of my friends. They had 
been wrong too often and were a bit 
obtuse anyway, catalytically speaking. I 
remembered how long it took some of 
them to believe, despite my incontest- 
able data, that I had actually united par- 
affins with olefins when I discovered 
the alkylation reaction. Therefore, I 
rallied my forces and set to work to find 
what caused my catalyst to behave in 
the pilot plant as it had never behaved 
in the laboratory. It took several weeks 
of work, but we finally learned that the 
fault did not lie in the catalyst, but in 
some air leaks in the system. After 
these had been plugged up, the reaction 
went as smoothly as could be desired. 
Today, this process using the same 
phosphoric acid catalyst, is producing 
tens of thousands of barrels of high- 
octane gasoline a day. 


scepticism 


The results of our work at Riverside 
could not help but attract the attention 
of the Russian government. After mak- 
ing a number of unsuccessful attempts 
to lure me back to Russia, it was finally 
announced that unless I returned I 
would lose my citizenship. Shortly after 
that I read in the papers that I had 
been expelled from the Russian Acad- 
ny of Sciences and that I had lost my 
citizenship and would never again be 
rmitted to set foot on Russian soil. 
also read that my son had publicly 
nounced me because I did not want 
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to work in the USSR and was, there- 
fore, an enemy of the proletariat. What 
impressed me most was that of the 100- 
odd members of the academy, only 62 
came to vote, and six of those dared 
to show their disapproval by not voting. 
I have often been asked how my son 
could renounce me. I can only reply 
that it is necessary to know the .condi- 
tions of life in the USSR as they ex- 
isted to understand that he had no 
choice. Even Peter denounced Christ 
though he was Christ’s favorite pupil. 
It was on the occasion of my seven- 
tieth birthday that I received a letter 


from the Chemistry Department of 
Northwestern University signed by Dr. 
Evans giving me the opportunity I had 
long awaited. Let me quote a short 
paragraph from it. 

“If the time ever comes when you 
retire from your industrial connection 
and if you wish in your retiring years 
to still continue to work in your chosen 
field, Northwestern University would 
consider it a rare privilege to have you 
working in our laboratories with some 
research students as a_ research pro- 
fessor.” 

I did not waste any time taking ad- 
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vantage of their offer and it is now five 
years that my laboratory of high pres- 
sures which is now in the new Tech- 
nological Institute at Northwestern 
University has been functioning. I am 
deeply indebted to UOP for its material 
help in equipping the laboratory with 
the latest type apparatus for work in 
catalysis and high pressures and to Mr. 
Halle, the Victor Company, and Stand- 
ard Oil Company of New Jersey for the 
contributions to my fund for the labora- 
tory. 

I am deeply grateful to the university 
which had set aside and equipped for 
me a large laboratory, a fine office, and 
a separate room for my own experi- 
mental work in the new institute. The 
time I spend there, where in complete 
quiet I can work on new problems, re- 
calls to me my youth and makes me 
temporarily forget all my troubles and 
sadness. 

I have lived a long and busy life; I 
have had contact with a very large num- 
ber of people of all types and all occu- 
pations; I have lived through several 
wars and revolutions, and I cannot say 
that fate has been unkind to me. I am 
happy that in my later years, despite the 
troublesome times through which I 
have lived, I have kept my love for my 
chosen science, and that I still retain 
my physical strength. And I am most 
happy that I can spend these later years 
in this wonderful country where I have 
found so many talented assistants and 
friends. 


I have felt that I would be in a sense 
shirking an obligation if I did not try 
to write the recollections of my life and 
shed some light upon those periods dur- 
ing which I carried the load of both 
scientific and governmental duties. Al- 
though I have never considered myself 
a writer, I have attempted this task and 
during the last six years have written 
the memoirs of my chemical and mili- 
tary careers. These memoirs are dedi- 
cated to the “Unknown Chemist” and 
will be published by the Stanford Uni- 
versity Press. 

Of all the compliments I have ever 
received none pleased me as much as the 
one my friend, Professor Adkins, made 
in answer to my letter of congratula- 
tions on his being elected to the Na- 


tional Academy of Sciences. He wrote: 


“There is no chemist in the world 
today who has been so productive over 
so long a period of time as yourself. 
Neither time nor place nor political nor 
economic conditions has stopped the 
flow of your creative and fruitful work 
in chemistry.” 

My only wish is that this good for- 
tune will remain with me to the end of 
my scientific life. 
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Select Committee of 
Petroleum Safety Section 


The executive committee of the petro- 
leum seciton of the National Safety 
Council has been named following the 
annual meeting in Chicago, November 
27, 28 and 29. As sectional leaders they 
will have responsibility for the current 
nationwide campaign, “Save Manpower 
for Warpower,” the program for safety 
in all lines of industry. 

Personnel of the executive committee 
and individual activities of each mem- 
ber follows: 

General chairman, H. T. Markee, 
Phillips Petroleum Company, Bartles- 
ville; vice chairman for production, J. L. 
Jones, Sun Oil Company, Dallas; vice 
chairman for marketing, J. J. Reilly, 
Tide Water Associated Oil Company, 
Boston; vice chairman for pipe lines, 
| A Askam, The Ohio Oil Company, 
Findlay; vice chairman for manufactur- 
ing, W. W. Weldon, Standard Oil Com- 
pany of Louisiana, Baton Rouge; news 
letter editor, W. A. Allred, Lone Star 
Gas Company, Dallas; engineering com- 
mittee chairman, Q. R. Dugan, Cities 
Service Oil Company, Bartlesville; 
health committee chairman, Dr. V. R. 
Frian, The Texas Company, Lawrence- 
ville, Indiana; industrial data sheet com- 
mittee chairman, J. L. Risinger, Socony 
Vacuum Oil Company, New York. 

The several vice chairmen make up 
the program committee. 

The chairman of the publicity com- 
mittee is John C. Ebel, Shell Oil Com- 
pany, New York; chairman of the edu- 
cation committee is F. M. Russell, 
Standard Oil Company of California, 
San Francisco. 

Chairmen of the several divisions are: 


Atlantic, Roy Bonsib, Standard Oil 
Company (N. J.), New York; Great 
Lakes, R. T. Henderson, Standard Oil 


Company of Ohio, Cleveland; Gulf 
Coast, Lee B. Conner, The Texas Com- 
pany, Houston; Mid-Continent, D. A. 
Klemme, Stanolind Oil & Gas Company, 
Tulsa; New England, Carl J. Meiser, 
Sun Oil Company, Boston; Pacific 
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Coast, W. E. Lovejoy, Standard Oil 
Company of California, San Francisco. 

Past general chairmen of the petro- 
leum division are: R. W. Black, Stand- 
ard Oil Company (N. J), Elizabeth, 
New Jersey; H. W. Boggess, Sinclair 
Prairie Oil Company, Tulsa; R. S. Bon- 
sib, Standard Oil Company (N. J.), 
New York; A. W. Breeland, Lone Star 
Gas Company, Dalias. 

H. T. Markee, now chairman of the 
Petroleum Section, National Safety 
Council, started his work in the oil 
fields at the age of 14. His parents 
moved to Oklahoma in 1913, where his 
father became an oil producer at Ok- 
mulgee. Markee went to work as a 
roustabout for Independent Oil & Gas 
Company, which later was merged with 
Phillips Petroleum Company, Bartles- 
ville, for which he now is safety direc- 
tor. 

His first oil field work was during 
vacations. After finishing high school 
he went into the oil fields permanently. 
With the merger he went into the 
safety division of the Phillips company 
as first aid instructor and safety engi- 
neer. He was vice chairman for produc- 
tion of the petroleum section of the 
National Safety Council in 1939, being 
chairman of the Mid-Continent Safety 
Council at that time. He is a member 
of the advisory committee of the acci- 
dent prevention department of the 
American Petroleum Institute. 


E. D. Cumming is PAW 
Director of Refining 


E. D. Cumming, New York, vice 
president of Shell Oil Company in 
charge of refining, has been appointed 
Director of Refining, Petroleum Admin- 
istration for War. He succeeds Wright 
W. Gary, who resigned July 1 to be- 
come president of Filtrol Corporation. 

Cumming is a native of Alabama and 
a graduate of Alabama Polytechnic In- 
stitute. He was first employed in the 
Shell organization on the Pacific Coast 
in refining operations. Later he was 
manager of the Shell plant at Wood 
River, Illinois. He will be on leave of 
absence while engaged in war work in 
Washington. 

His office will function under the di- 
rection of Bruce K. Brown, assistant 
deputy administrator. Concerning Cum- 
ming and his background, Ralph K. 
Davies, deputy administrator said: 

“Mr. Cumming brings to this office a 
demonstrated executive talent and a 
long experience in petroleum refining, 
including a fine command of modern 
technichology upon which we must rely 
in producing such petroleum war prod- 
ucts as aviation gasoline, toluene, buta- 
diene and aviation lubricants.” 








Rubber-Plant Program 
Is Behind Schedule 


Conflict with other construction pro- 
grams threatens to throw the synthetic- 
rubber program behind schedule in the 
opinion of William M. Jeffers, rubber 
director, whose first report to a com- 
mittee of the United States Senate was 
made December 4. In answer to a ques- 
tion he said: 

“Either we get the material to bring 
the synthetic rubber plants into pro- 
duction or there will be delay, which in 
my opinion will be disastrous.” 

Provisions for higher yields of 100- 
octane aviation gasoline were given as 
one source of conflict. As to the status 
of activity he added: 

“The rubber program is receiving not- 
able help in obtaining priorities and 
critical materials but its relationship to 
other programs endangers completion in 
time to avoid a crisis and I am not 
hopeful. 

“It’s for others to determine whether 
the Army, Navy and escort vessel pro- 
gram is more important than rubber.” 

These statements were in his report 
to the committee: 

“Present indications are that the im- 
pact of competitive programs will cause 
a delay. It is too early to say how 
much of a delay. Although the only 
sure solution of the rubber problem is 
to subordinate other important pro- 
grams to it, the demands of the services 
make this impossible. 

“The inventory of crude and syntheic 
rubber in the fall of 1943 will to all 
practical purposes be down to the abso- 
lutely dangerous inventory deadline of 
120,000 tons and by the end of 1943 
will have been built up to 175,000 tons.” 


Member of Arthur D. 
Little Staff Honored 


Loren Dickerson, a member of the 
staff of Arthur D. Little, Inc., consult- 
ants on industrial research, Cambridge, 
Massachusetts, has been elected to mem- 
bership in the 200 Associates of Phi 
Beta Kappa, the national scholastic hon- 
orary society. The Associates were 


formed in 1940 to lead Phi Beta Kappa, 
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which has 90,000 members, into a more 
active participation in present world af- 
fairs. He was among the 28 members 
elected November 10. 

Dickerson, who is 24, is the youngest 
member of the Associates and the only 
industrial chemist in the group. He re- 
ceived a Bachelor of Science degree 
from Emory University, Atlanta, Geor- 
gia, and will soon receive a Doctor of 
Science degree from Massachusetts In- 
stitute of Technology, where he studied 
a phase of fluid flow now used in re- 
search by the armed services. He is 
now engaged in chemical engineering 
research on war production facilities for 
Arthur D. Little, Inc. 


Change in Method of 
Curing Road Oils 


To provide additional residual fuel 
for war industries and to conserve trans- 
portation, storage facilities and man- 
power, OPC on November 25 called 
for discontinuance of the use of slow- 
curing road oil and requested that the 
number of grades of petroleum asphalts 
and surfacing materials for paving pur- 
poses be reduced from approximately 27 
to 17 standard grades. 

Announcing Recommendation No. 61, 
Coordinator Ickes admitted that the 17 
grades provided for may not be the 
most desirable for use generally 
throughout the country but said that a 
suitable and serviceable pavement could 
be obtained, and the elimination of un- 
necessary grades will tend to increase 
refinery through-put and eliminate “hjun- 
dreds” of modifications of asphalt speci- 
fications. 
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Ickes Made Petroleum Administrator and 
Authority Greatly Increased 


i THE most significant move in- 
volving oil taken since he set up the 
Office of Petroleum Coordinator for 
War May 28, 1941, President Roosevelt 
December 2 centralized petroleum 
problems in a Petroleum Administra- 
tion for War and named Coordinator 
Harold 'L. Ickes as its head. 

The Executive Order, long on the 
President’s desk, appeared to settle defi- 
nitely rumors of a Cabinet shake-up 
which would have taken Ickes out of 
the oil affairs. 

Far from being absorbed into any 
other agency or relegated to secondary 
position, the new administration (PAW) 
will exercise much greater control over 
oil problems with authority to enforce 
its orders and will have a more definite 
voice with respect to the allocation of 
materials, prices and transportation. 

The President’s decision met with al- 
most universal approval among mem- 
bers of Congress and the industry who 
have been urging a centralization of 
authority on oil. 

“Establishment of the Petroleum Ad- 
ministration for War and the designa- 

















HAROLD L. ICKES 


tion of Petroleum Coordinator Ickes as 
Petroleum Administrator, with expand- 
ed powers, as announced by the Presi- 
dent, is deeply gratifying to me per- 
sonally, and I am certain it will be 
to every oil man in the country,” Wil- 
liam R. Boyd, Jr., chairman of the 
Petroleum Industry War Council, said. 

“Secretary Ickes has won the support 
and cooperation of the oil industry. We 
have been working harmoniously. His 
inspiring leadership has been matched 
by the firm determination of the oil in- 
dustry to do everything necessary to 
win the war, regardless of the economic 
repercussions upon the industry. 

“Tt is no secret that many oil men 
have felt for a long time that the job 
ahead of us could be accomplished even 
more diligently if some of the scat- 
tered controls of petroleum matters were 
concentrated in the Coordinator’s office, 
and we are grateful to the President for 
his action.” 

Ickes himself said: “In assuming the 
duties of Petroleum Administrator, I de- 


‘sire to accent two major facts: first, that 


the supplying of oil to our armed forces 
and those of our allies is no less than 
a prerequisite to survival; and, second, 
that the successful carrying out of this 
task is one of enormous proportions— 
one which will call for tireless effort, 
unending study, and continuing sacri- 
fice, affecting directly or indirectly in 
some way every man, woman and 
child.” 

The OPC organization will be ab- 
sorbed bodily into PAW and Ralph X. 
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Petreco Desalting helps you meet specifications 


ASPHALT ...Some of the most satisfied Petreco users are large manufacturers of 
asphalt. With desalting, the solubility tests were improved in virtually every case. Petreco 
has many asphalt ''case histories" on file . . . you'll find them interesting. 

FUEL OIL ... Users of the Petreco Desalting Process consistently cite cleaner residual 
products as an additional benefit of desalting. Today, fuel oil is a vital product... don't 
neglect any opportunity to improve quality. 

KEROSENE . . . Certain midcontinent.refiners manufacturing kerosene from salty crude 
have found that Petreco Desalting has been an important factor in bettering color tests and 
color stability. If you are charging salty crude and marketing kerosene, it will pay you to 
check up on Petreco Desalting. 

LUBRICANTS . . . A major refinery in the midcontinent area recently has installed a de- 
salting plant for the protection and improvement of lube stocks. Why not check into this 


with a Petreco engineer? 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 
5121 South Wayside Drive, Houston, Texas . Edison Building, Toledo, Ohio 
530 West Sixth Street, Los Angeles, California 
Representatives In All Principal Oil Fields and Refining Centers 
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Davies, deputy coordinator, will become 
the Deputy Petroleum Administrator. 

The PAW is set up as an independ- 
ent war agency, with the administrator 
reporting directly to the President. The 
Executive Order provides that the Sec- 
retary of the Interior shall serve ex 
officio as Petroleum Administrator with 
a Deputy Administrator (Davies) to 
whom he may delegate any and all pow- 
er, authority and discretion conferred 
upon him. 

A major change in the set up is that 
under the original order the coordinator 
was to make “specific recommendations 
to appropriate departments” while the 


administrator is to “establish basic pol- 
icies and formulate plans and programs 
to assure for the prosecution of the war 
the conservation and most effective de- 
velopment and utilization of petroleum 
in the United States and its territories 
and possessions and issue necessary pol- 
icy and operating directives.” 

The same section grants the adminis- 
trator the power to issue and enforce 
all necessary orders and directives regu- 
lating all the operations of the industry 
and empowers him to distribute among 
the several branches and between the 
companies engaged in the industry what- 
ever quantities of critical materials are 











NATIONAL AIROIL BURNERS ARE 


MEETING COMBUSTION REQUIREMENTS 


FOR MANY NEW PROCESSES 


For 30 years we have been keeping abreast with the combustion requirements 
of the Petroleum-Chemical Industries. Today when every heat unit from residues, 
sludges, tar, asphalts, acids and surplus gas must be utilized to leave more petro- 
leum for aviation gasoline, TNT ingredients, substitute rubber and many other 
new products, our experience plus our burner equipment are meeting the com- 
bustion requirements for many plants throughout the country. May we help you? 


NATIONAL AlROIL BuRNER COMPANY 
1254 E. Sedgley Avenue, 





Philadelphia, Pa. 
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OIL BURNERS 


AIROVENT 


GAS BURNERS 


Oil Burners, Gas Burners, Gas Pilots, Oil 
Pump and Heater Sets, Explosion 
Doors, Access Doors, Air Doors, 
Burner Blocks, Furnace Obser- 

* vation Windows. 
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A Dubbs Cracking and Reforming 
Unit in a Michigan Refinery, fired 
with National Airoil U. D. Com- 
bustion Units. 


allotted for the use of the industry by 
WPB. 


In the field of price, the administra- 
tor is instructed to compile data and 
make surveys of the effect of petroleum 
prices upon the efficient wartime opera- 
tions of the industry and the mainte- 
nance of adequate supplies of oil for 
war and essential industrial and civilian 
uses and, on the basis of such surveys 
to “consult with and recommend to the 
administrator, Office of Price Adminis- 
tration, such upward or downward ad- 
justments in the schedule of prices 
charged for petroleum as will, in the 
judgment of the Petroleum Administra- 
tor, assure the efficient wartime opera- 
tion of the petroleum industry.” 


Advise on Price 


Conversely, the price administrator is 
to advise with Ickes prior to the estab- 
lishment or alteration by the former of 
any oil price schedule and is to keep 
the oil chief advised of all plans or 
proposals with respect to civilian ration- 
ing of petroleum, and where rationing 
is for the purpose of maintaining ade- 
quate supplies of oil for war and essen- 
tial industrial and civilian requirements, 
the oil administrator is to determine, 
after advising with WPB, the areas and 
the times within which such rationing 
should be effective and the amount of 
petroleum available for that purpose. 

PAW also is to consult with the War 
Shipping Administration with respect 
to the assignment of tankers and the 
movement of petroleum and, subject to 
the requirements of the War and Navy 
departments, recommend allocations as 
between units of the industry of avail- 
able tankers under the control of the 
WSA. 

Also in the field of transportation, it 
is to designate the kind and quantity 
of oil to be shipped and received by 
those engaged in the industry and cer- 
tify such designations to the Office of 
Defense Transportation for appropriate 
action in providing the necessary trans- 
portation facilities. 

Another section of the order instructs 
PAW to “review all plans or proposals 
for the construction, extension, enlarge- 
ment or interconnection of petroleum 
pipe lines; subject to the over-all re- 


. sponsibilities of the Office of Defense 


Transportation, approve such plans or 
proposals as are, in his judgment, nec- 
essary to provide adequate supplies of 
petroleum for war and other essential 
uses and recommend to the War Pro- 
duction Board programs covering the 
amounts and kinds of 11aterials needed 
for such pipe lines. The administrator 
shall direct the physical operation of 
petroleum pipe lines to the extent of 
prescribing the quantity and kind of 
petroleum to be transported by and the 
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direction of flow through such pipe 
lines.” 

In the foreign field, the administrator 
is to collaborate with the appropriate 
federal agencies in making plans and 
policies and, in conformity therewith, 
issue directives concerning the physical 
operations of their foreign facilities to 
units of the industry engaged in opera- 
tions abroad. 

In the realm of rubber PAW is to 
perform the functions conferred upon 
OPC in the Executive Order of Sep- 
tember 17, last, setting up a rubber 
director and, read in connection with 
the operating agreement between Ickes 
and Jeffers, means that the new agency 
will conduct and promote develop- 
mental research in the production of 
petroleum components for rubber, de- 
velop plans for new production of such 
materials, and be responsible for new 
refinery installations and their subse- 
quent operation. 

The administrator is empowered to 
call upon other departments and agen- 
cies for such information and data as 
he may require, and such other depart- 
ments and agencies are to advise with 
him before undertaking any action which 
might affect the continuous, ready avail- 
ability of petroleum. 

All powers heretofore exercised by 
OPC are continued and all outstanding 
orders, directives, agreements, recom- 
mendations, etc., are to remain in effect. 


Teagle Retires From 
Standard of New Jersey 


Walter C. Teagle, chairman of the 
board, Standard Oil Company (N. J.), 
retired from active service shortly be- 
fore the, death of W. S. Farish, presi- 
dent. Other officials whose retirement 
was announced, are E. J. Sadler, vice 
president, and D. L. Harper. Harper 
has passed the retirement age, 65, while 
both Teagle and Sadler will reach that 
age shorty and elected to retire to per- 
mit elevation of younger men. 

R. W. Gallager was elected chairman 
of the board. Wallace E. Pratt and Eu- 
gene Holman, who are directors, were 
elected vice presidents. New _ board 
members ars Frank W. Pierce, who has 
been in charge of industrial relations for 
nine years, and R. T. Haslam, general 
manager of domestic sales. 

Information on the changes brought 
the following estimate of the work of 
the men who have retired under the 
pension plan of the Company: 

‘The influence which Teagle had on 
the development of the Standard Oil 
Company in the 20 years he was presi- 
dent cannot be measured by its expan- 
sion during that period. 

‘It was in the early days of Teagle’s 
administration that many of the com- 
pany’s present policies affecting employe 
thrift plans, insurance, sickness and acci- 
dent benefits, shorter hours, were ini- 
tated. Pierce, who joined the company 
in 1924 as assistant to the manager of 
inc ustrial relations, has played a part in 
th: development of this program. 

[In 1927 there came into our hands 





the challenging discoveries of German 
scientists in the field of hydrogenation 
and catalytic chemistry. American re- 
search engineers immediately started on 
a program of rapidly expanding applica- 
tion of these discoveries to the chemis- 
try of oil. Out of this program have 
come better and cheaper lubricating oils, 
synthetic toluol, 100-octane gasoline, 
synthetic rubber and many other prod- 
ucts crucially important to the winning 
of the war and full of promise for the 
post-war world. Haslam, who left the 
faculty of Massachusetts Institute of 
Technology in 1927 to come with Stand- 
ard Oil Company, has been closely as- 
sociated with these developments—first 
as an officer of the Standard Oil De- 
velopment Company and later as general 
manager of domestic sales.” 





W. S. Farish Dies Suddenly 
November 29 


W. S. Farish, president of Standard 
Oil Company (New Jersey), died sud- 
denly November 29 at Millbrook, New 
York, where he was visiting friends. 
He had spent the previous day there 
tramping in the woods and retired in 
apparent good health. Shortly after re- 
tiring he became ill and a physician was 
summoned. He was advised to rest for 
a few days. At 2:20 the morning of 
November 29 an acute heart attack de- 
veloped and he died immediately. 

He had been president of the com- 
pany since 1937, having been chairman 
of the board for the four years previ- 
ous. He was one of the organizers of 
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The reason why the WESTON Thermometer can 
“take it” is found in its simplified, all-metal con- 
struction. There is but one moving element, 
and even that part is made of enduring metal. 
There is no gas or liquids ... no capillary ...no 
fragile members. Thus the WESTON not only 
resists ordinary breakage but it also stands up 
in applications where vibration is present... 
maintaining its high initial accuracy (within 
1% over entire scale) over far longer periods. 
Available in types, sizes, ranges and stem 
lengths for Diesel and many industrial applica- 
tions. Descriptive literature available on re- 
quest. Weston Electrical Instrument Corpora- 
tion, 655 Frelinghuysen Avenue, Newark, N. J. 











WESTON all-metal tem- 
perature gauges are avail- 
able in both angle and 
straight stem types; scale 
diameters up to 6”; stem 
lengths from 2” to 24”. 














WESTON AU Medod TEMPERATURE GAUGES 
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Hvmble Oil & Refining Company, be- 
ing its vice president from 1917 until 
he became its president in 1922. Mean- 
while Standard Oil Company (New 
Jérsey) had acquired a substantial stock 
interest in Humble Oil & Refining Com- 
pany and Farish became a director of 
the former in 1927, 

Farish was one of the group who 
rose to prominence in petroleum circles 
following discovery of the Spindle Top 
field in 1901. He had completed his edu- 
cation at the University of Mississippi 
the previous year and for three months 
was a young lawyer in Clarksdale, 
Mississippi. 

At Spindle Top he became an oil-field 
roughneck. Within a few months he 
had resolved to strike off for himself 
and Brown-Farish Oil Company was 


Shae 5 oe Rel Bee ee: 


HERE'S THE SURE 


formed in 1902. This company engaged 
in contract drilling with indifferent suc- 
cess for several years. Three years later 
he moved to Houston and continued 
as a drilling contractor, often accepting 
an interest in a venture as part of the 
contract. 

An acquaintance with R. L. Blaffer at 
Spindle Top resulted in a partnership, 
which continued to acquire production. 
These two with R. S. Sterling and H. 
C. Wiess formed Humble Oil & Refin- 
ing Company in 1917. Sterling, later 
governor of Texas, was its first presi- 
dent, Farish vice president, and Blaffer, 
secretary and treasurer of the company. 
Each successively became president and 
chairman of the board. Blaffer died a 
few weeks ago, having retired. Wiess 
is now president of Humble Company. 
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Strong Specialties are 
now needed for war 
plants (explosives, 
chemicals, aircraft, 





SAYS: 


WAY TO GET HEAT ships, etc.). PLEASE 


FAST ano CHEAP 





STRONG 
70-T TRAP 


STRAIGHT: LINE 
BOTTOM 
CONNECTIONS 





EVERY FEATURE A MONEYSAVER! 


Unit heaters and cookers can be 
lazy or quick .. . tepid or torrid... 
costly or cheap. They’re efficient only 
when you remove air and water 
quickly, so steam can fill them. 

That makes the trap important. 
Makes the 6 moneysaving features 





CONSERVE present 
Strong equipment. Use 
repair parts to restore 


efficiency . . . increase 
production . . . save 
steam (fuel) ... save 
money. 





of STRONG’S 70-T quick-starting 
trap vital if you’re going to get heat 
FAST and CHEAP! Same sturdy 
construction as STRONG’S 80 series 
trap. A year’s guarantee against leak- 
age, too. Worth a 90-day money-back 
test? Your inquiry will get action 
quick! 


HOW DO YOU SIZE TRAPS? Easy, practical 
method in Catalog 63-PR5. Send for yours today. 


Stroag, Carlisle & Hammond Company 


1392 West Third St. 


Cleveland, Ohio 
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Associations that came about durin: 
World War I resulted in relationshi; 
between Humble and the largest of the 
Standard Oil units. Farish was presi 
dent of the Gulf Coast Oil Producers 
Association in 1915 and later president 
of Texas-Louisiana Oil and Gas Asso- 
ciation. Shortly after the declaration of 
war in 1917, the United States Fuel 
Administrator sought formation of a 
group of representative men to assure 
unified action in supplying petroleum 
products for military purposes. As a 
representative of the Southwestern area 
Farish became a member of the Na- 
tional Petroleum War Service Commit- 
tee. Its chairman was A. C. Bedford, 
chairman of the board of Standard Oil 
Company (New Jersey) and one of its 
members was W. C. Teagle, president 
of that company. 

Out of that association came the de- 
sire on the part of the Jersey manage- 
ment to bring Farish and his newly 
organized Humble Oil Company into 
the Jersey family. Humble was fast 
developing substantial oil production but 
was unable to finance itself to keep up 
with its drilling program. Jersey bought 
a substantial stock interest in Humble 
and supplied the necessary capital to 
enable Farish and his associates to 
carry out their plan for building refin- 
eries and pipe lines. 

When requested to become chairman 
of the board of Standard Oil Company 
(New Jersey), friends in Houston coun- 
seled against the move but he made his 
decision on this basis: 

“If I consulted my own interest, 
there is every reason why I should stay 
here where I want to live. But I am 
a good soldier. I’m in this business and 
if my friends in New York think I can 
be of more use up there I’ll go.” 

His career following this move has 
been outlined by a press release as fol- 
lows: 

“In the expectation that he and his 
family would shortly be able to return 
to Houston, Farish always kept open 
his residence in that city, although he 
assumed such responsibility as to make 
it necessary for him to spend most of 
his time away from his home. 

“In 1937 stockholders at the annual 
meeting were surprised when President 
Teagle announced that as of that date 
he was becoming chairman and _ that 
the directors had elected Farish to suc- 
ceed him as president and chief execu- 
tive officer. Teagle resigned as chair- 
man a week ago. He was succeeded by 
R. W. Gallagher, Farish continuing as 
president and chief executive officer. 

“Already known throughout the whole 
oil industry, Farish came into national 
prominence early this year when a Sen- 
ate committee held hearings on Stand- 
ard Oil’s patent contracts with I. G. 
Farbenindustrie, entered into in 1929, 
several years before Farish joined the 


. Jersey company. Farish immediately un- 


dertook an exhaustive review of this 
subject as it appeared in several hun- 
dred thousand documents in the files of 
the company. When all the facts were 
assembled he requested audiences be- 
fore congressional committees and told 
the entire story of his company pio- 
neering in the oil chemical business 
which has made possible the oil indus- 
try’s ability to produce synthetic rubber 
and many other critical war products.’ 

A complimentary estimate of the exec- 
utive ability of Farish and his associates 
doubtless never came to his attention. 
A land man of the company was wait- 
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ing confidently in the lobby of a Shreve- 
port hotel several vears back. He knew 
that instructions by telegram would 
come shortly and he said: 

“Just give W. S. Farish and Wallace 
Pratt the facts and they’ll tell you what 
to do.” 

Farish and members of his family 
were among the donors of funds by 
which The Rice Institute recently ac- 
quired interest in properties of the Rin- 
con oil field in Texas. He was married 
to Libbie Randon Rice in Houston, 
June 1, 1911. She, one son, Lieutenant 
W. S. Farish, Jr., and a daughter, Mrs. 
Edward H. Gerry, are the survivors. 
Brief funeral services were held at St. 
James Church, New York, November 
30, followed by services and burial in 
Houston, December 2 


Welding Foundation to 
Make Student Awards 


The James F. Lincoln Welding Founda- 
tion, Cleveland, Ohio, has announced its 
first award program in the field of under- 
graduate engineering study. It includes $5000 
in student awards and $1750 in scholarships 
in departments of the schools in which 
winning students are registered. Object of 
this student award program is: 

“To encourage engineering students to 
study arc-welding construction so that their 
imagination, ability and vision may be 
given opportunity to extend knowledge of 
this method and thus aid the war effort 
and the economic reconstruction in the 
peace which is to follow.” 

All rules and regulations governing the 
program may be obtained by writing The 
James F. Lincoln Arc Welding Foundation, 
P. O. Box 5728, Cleveland, Ohio. 

The following outline has been provided 
by the foundation: 

“The program offers $5000 in student 
awards and $1750 in scholarships for the 
departments of the institutions in which 
the award-winning students are registered. 

“There are 77 student awards—a first 
award of $1000, second of $500, third of 
$250, four awards of $150, eight of $100, 
twelve of $50 and fifty of $25. 

“There are seven scholarships of $250 
each. The school of the first award win- 
ner will receive four scholarships totalling 
$1000; the school of the second winner 
will receive two scholarships totalling $500; 
and the school of the third winner will 
receive one scholarship of $250. 

“The winning students will receive an 
additional honor, since the scholarship in 
his school will be given his name as: ‘The 
John Doe Scholarship of the Lincoln Foun- 
dation,’ 

“Any resident engineering undergraduate 
student registered in any school, college or 
university in the United States, giving a 
course in any branch of engineering or 
architecture, leading to a degree, or any 
cadet registered in the United States Mili- 
tary Academy, United States Naval Acad- 
emy and Coast Guard Academy is eligible 
to submit a paper in the award program. 

“The awards will be made for papers 
describing the converson from other meth- 
ods to are welded construction of parts of 
machines, complete machines, trusses, gird- 
ers or structural parts. The subject may 
be something which the student has ob- 
served in school shops, magazines, books, 
printed matter or elsewhere; or he may 
conceive of subject which has never been 
built but could be built by arc welding. 

‘It will not be necessary that the ma- 
cline or structure or part be actually built, 
bu: the method of construction, or the de- 
Sicn nyist be described in the paper. 

‘A paper may be submitted by any group 
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The “Inside Dope 


The Romans had an expression— 
“caveat emptor”—which meant 
“let the buyer beware’; but the 
buyer of Amsco Alloy heat and 
corrosion resistant castings need 
not beware, for unusual precau- 
tions are taken to insure sound 
castings—and his money’s worth 
in all respects. 


For one thing, Amsco engineers 
review all designs and, where nec- 
essary for better foundry prac- 
tice or better performance, of- 
fer suggestions for revision or 
create new designs, working with 
petroleum refinery designing en- 
gineers. 


Next, metallurgical control in- 
sures adherence to approved 
chemical and physical specifica- 
tions. A replacement order for 
hangers, tube sheets and other 
tube supports, burner nozzles, 
dampers or other still parts can 
be relied upon to be identical in 
analysis to the original order. 


Then the internal structure of 
specimen castings is inspected by 
the 400,000 volt X-ray equipment 
to detect internal defects that 
could not be found by surface or 
destruction inspection. 


This “inside dope” enables the 
engineer, metallurgist or foun- 
dryman to revise designs, an- 
alysis or methods so as to avoid 
the incidence of such defects in 
subsequent production. Natu- 












Chicago Heights, Hlin »‘s 


FOUNDRIES AT CHICAGO HEIGHTS, ILL; NEW CASTLE, DEL; DENVER, COLO.; OAKLAND, CALIF; LOS ANGELES, CALIF; ST. LOUIS, MO 
OFFICES IN PRINCIPAL CITIES 
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on Amsco Alloy 





AMSCO’S 400,000 VOLT X-RAY. 


rally, the continuous use of the 
X-ray has enabled us to make 
sound castings more consistently 
than by the ordinary “cut and 
try” method. And users pay no 
more. 

Skillfully designed castings, of 
proper analysis and sound metal, 
of course resist the destructive ef- 
fects of corrosion and high tem- 
peratures encountered in stills. 
And the use of a properly adapted 
alloy releases for other more suit- 
able employment in war produc- 
tion the metals that do not stand up. 


Typical refinery applications of 
Amsco Alloy grade F-10 are 
shown. Bulletin No. 108, sent on 
request, tells the complete story 
of Amsco Alloy. 










Junk That Scrap Now! 











| AMERICAN MANGANESE STEEL DIVISION 
OF THE AMERICAN BRAKE SHOE & FOUNDRY CO. 


Genuine Manganese Steel, “The Toughest Steel Known” 
Chromium-Nickel Alloy Castings for heat and corrosion 
Power Shovel Dippers. Dredge and Industrial Pumps 














of students but no one student or group 
shall participate in the writing of more 
than one paper. Each student author, or 
group, must have actually organized and 
prepared the description, or design, which 
is presented in the paper. 

“If the paper covers a project, the 
project may have been started before De- 
cember 1, 1942, but it must have been 
completed within the period December 1, 
1942, to April 1, 1943. 

“The jury of award will be drawn from 
various branches and institutions of engi- 
neering education, Selection of the jurors 
will be under the direction of Dr. E. E. 
Dreese, chairman of the board of trustees 
of The James F. Lincoln Arc Welding 
Foundation. Dr. Dreese is head of the 
department of electrical engineering of the 
Ohio State University. 
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& If you are a technician or plant 
operator who is now “taking 
over” an assignment which necessi- 
tates a more specific knowledge of 
Caustic Soda than you previously 
required, then write today for Solvay 
Technical Service Bulletin No. 6. 
This bulletin contains time-saving, 
factual information from which all 
sales talk has been eliminated. It is 
full of important tables, charts and 
other data on the handling of Caustic 
Soda. It is information which goes 
straight to the point . . . helps you 
improve efficiency, reduce man hours 











If you dont use Caustic 


then send for any 
— the OTHER 


he 
SOLVAY BULLETINS 
listed below, which pet 
tain to your work 





Company -to-Company 
Sales Authorized 


Sale of heretofore frozen inventory 
stocks in the oil.industry is now per- 
mitted. by War Production Board Pref- 
erence Rating Order P-98-C, which was 
issued December 1 upon the recommen- 
dation of the Office of Petroleum Co- 
ordinator for War. 

The new order permits the sale of in- 
ventory stocks by one oil operator to 
another oil operator. 


Coordinator Harold L. Ickes said that 
a net saving in the petroleum industry’s 
materials requirements can be expected, 
as a result of the new order, because 
the distribution of idle stocks to produc- 
tive uses should result in a correspond- 
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and increase your production speed. 

Solvay Technical Service Bulletin 
No. 6 on Liquid Caustic Soda is one 
of the series of Solvay Bulletins which 
are constantly being revised on the 
basis of new findings. 

For years this technical literature 
has had the recognition of plant oper- 
ators, engineers and scholars who 
realize that such vital operations data 
concerning alkalies can only originate 
out of the breadth of accumulated ex- 
perience Solvay has gained as Amer- 
ica’s oldest and largest manufacturer 
of alkalies. 


SOLVAY SALES CORPORATION 
Alkalies and Chemical Products Ma: ufactured by The Solvay Process Company 

40 RECTOR STREET 

BRANCH SALES OFFICES: 

Boston * Charlotte * Chicago * Cincinnati * Cleveland ¢ Detroit 

New Orleans * New York ¢ Philadelphia © Pittsburgh ¢ St. Louis * Syracuse 


NEW YORK, N. Y. 





ing decrease in the industry’s requir: 
ments for new materials. 

The new order removes the petri 
leum industry from certain restriction 
of priorities regulation No. 13, unde: 
which certain stocks of materials ar 
frozen and cannot be sold either within 
or outside an industry except by ap 
proval of WPB or according to th: 
terms of the regulation. 

The following provisions are em 
bodied in P-98-C: 

A petroleum industry operator can 
sell to another petroleum industry op- 
erator any material he has in stock with- 
out obtaining prior permission from 
WPB. 

An oil operator can sell materials to 
an oil-industry supplier only in accord- 
ance with provisions in Priorities Regu- 
lation No. 13. 

An oil-industry operator can sell ma- 
terials to an operator in another indus- 
try only in accordance with the provi- 
sions of Priorities Regulation No. 13. 

The new order does not authorize the 
receipt or use of materials in violation 
of any inventory, quota, or use restric- 
tions imposed by any order or regula- 
tion. 

“By using stocks already in inven- 
tory,” Deputy Coordinator Ralph K. 
Davies said, “the oil industry will be 
taking advantage of materials already 
in stock and will, as a result, reduce the 
number of requests for priority assist- 
ance to obtain materials that have re 
cently been or are yet to be manufac- 
tured.” 

The deputy coordinator explained that 
control over the distribution and use of 
materials in the oil industry will con- 
tinue to be exercised through WPB 
Orders P-98-B and M-68, both of which 
are still in force. 

All reports required to be filed and 
all communications concerning P-98-C, 
should be addressed to “Office of Pe- 
troleum Coordinator for War, South In- 
terior Building, Washington, D. C., Ref. 
P-98-C,” or “Office of Oil Controller, 
Dominion of Canada, Toronto, Canada, 


Ref. 3 P-98-C.” 


New Jersey Company 
Gets Montana Plant 


Standard Oil Company (N.J.) has 
made preliminary agreement whereby it 
will acquire all assets of the Santa Rita 
Oil & Gas Company, Cut Bank, Mon- 
tana. Properties involved include North- 
west Refining Company, whose plant at 
mc: Bank, is processing 3500 barrels 
daily. 


Dr. Roy A. Shive 


To Rubber Reserve 


Dr. Roy A. Shive, of Calco Chemical 
Division of American Cyanamid Com- 
pany, has been called to Washington 
by the Rubber Reserve Company to 


- supervise production and development 


of chemicals for synthetic rubber. 

Recipient of the Modern Pioneer 
award of the National Association of 
Manufacturers in 1940, Dr. Shive has 
carried out research in the field of the 
fermentation industries and on the utili- 
zation of rubber latex in the rubber 
field. This was followed by extensive 
research and development on synthetic 
resin coatings and pigments. 

He is a native of Pennsylvania and 
was graduated from Pennsylvania State 
College in 1921 with a B.S. in Chemis- 
try. He received his Ph.D. at the Unt- 
versity of Illinois in 1924, and in ‘he 
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same year joined the Liberty Yeast Cor- 
poration at Pekin, Illinois, to carry out 
research on manufacture and utilization 
of compressed yeast. When the com- 
pany was absorbed by Fleischman 
Yeast Company, Dr. Shive entered the 
Central Research Laboratories of the 
U. S. Rubber Company in New York. 
It was there that he began his in- 
quiries into the utilization of latex. 
Before going to Calco in March, 1934, 
he was engaged in developing pigments 
and synthetic resin paints and enamels 
for Du Pont and as director of manufac- 
ture for Arco Company of Cleveland, 
Ohio. 

Dr. Shive is a member of the Amer- 
ican Chemical Society, the American 
Societv for Testing Materials, the Amer- 
ican Institute of Chemists, and the 
Chemists’ Club of New York. 


VULCA 


All Materials and Workmanship 
according to ASME or API Requirements 
as specified 








OPA Asks Quarterly 
Refining Reports 


Seeking information by which to 
measure the impact of governmental 
requirements and war emergencies upon 
the crude-oil-refining industry, OPA an- 
nounced it has ordered quarterly opera- 
tional reports from all refiners to crude 
petroleum. 


The order, issued under the emer- 
gency price control act, requires specific 
data on the nature, capacity, yield and 
profitableness of plant operations. OPA 
report form SSO-55 has been sent to 
all refineries affected. Reports are to 
cover quarterly periods beginning Jann- 
ary 1, 1941, through September 39, 1942, 
and are returnable on specified dates. 

With such records of normal refinery 


GASOLINE PLANT 


& OIL REFINERY 


VESSELS 


Crude Stills 
Caustic Tanks 
Treating Tanks 
Mixing Tanks 


Gas Separators 


Absorber Towers 
Evaporators 

Heat Exchangers 
Inter-Coolers 


Pre-Heaters 


Scrubber Tanks Gas Traps 
Pressure Tanks Acid Tanks 
Bubble Trays Agitators 
Fractionating Towers Stacks 


Welded Pipe 
Steel Hoppers 
Air Tanks 


Stills 
Condensers 
Compound Tanks 





See COMPOSITE CATALOG Refinery Equipment, Pages 543 to 544. 


VULCAN STEEL TANK CORP. 


TULSA, OKLAHOMA 


PLANT: North Harvard & Frisco R. R. 


Telephone 5-2101 


operations available, OPA will be able 
to expedite decisions on proposed 
changes in price structure. It will also 
be able to gauge without delay the 
immediate effect of proposed or actual 
demands arising from the impact of 
war emergencies and future govern- 
mental regulations and requirements. 

The report forms follow closely the 
standards of the Bureau of Mines as to 
type of plant, equipment, capacity and 
other operations. Also to be included 
are production costs and total finished 
prodrction values of the plant. The new 
order is dated November 18, 1942. 


Phillips Announces 
Synthetic Process 


Another catalytic refining process, 
Isoversion, has been added to the meth- 
ods of converting petroleum into criti- 
cal products by Phillips Petroleum Com- 
pany. Few details could be given be- 
cause of military secrecy. It is offered, 
however, as a source of material for 
100-octane-aviation gasoline ard synthe- 
tic rubber. The statement from Frank 
Phillips, president of the company was: 

“Tsoversion changes petroleum prod- 
ucts formerly of almost no value in the 
war program, into products which are 


vitally needed in large quantities to 
make 100-octane gasoline, synthetic 
rubber, and other critical war mate- 


rials. Secrecy,” said Phillips, “prevents 
the release of any definite data con- 
cerning the process or the extert to 
which it will increase the supply of this 
valvable and essential war material.” He 
was able to say, however, that Isover- 
sion will substantially increase the total 
potential supply of this product and 
thus will be extremely important in 
alleviating any shortage which might 
result from the increasing tempo of 
aerial warfare. 


Changes in Shell 
Technical Staff 


H. Gershinowitz, who has been di- 
rector of research in the Houston plant 
of Shell Oil Company, has been trans- 
ferred to the manufacturing department 
in New York, where he will be research 
director. His transfer brovght M. P. 
Love, senior technologist in the New 
York office, to the Houston plant as 
chief research chemist. 

Dr. Gershinowitz has heen in the 
Shell technical staff since 1938, when he 
went to the St. Louis office. Two years 
later he took the position at Houston. 
He is a graduate of City College of 
New York, 1931, followed by gradvrate 
work at Harvard, where he gained his 
Ph.D. in 1934. ; 

Lowe was graduated from Mississippi 
College and earned his Ph.D. at the Uni- 
versity of Michigan. He worked at the 
Shell plant at Wood River during four 
vacations and in 1935 was regularly em- 


-ployed there as a junior experimental 


chemist. He was promoted to assistant 
chief research chemist there in 1939 and 
in 1940 took the position in New York. 


Five Consultants 
For ODT Staff 


Five representatives of tank-car less- 
or-owners, shipper owners and lessees 
have been added to the staff of Joseph 
B. Eastman, Director of Defense Trans- 
portation, to serve with compensation 
as consultants. 

The industry representatives all are 
members of the executive committee of 
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PROVED PERFORMANCE 


for Petro-Chemical Industry 


THE CARRIER CENTRIFUGAL GAS COM- 
PRESSOR brings to the field of petro- 
leum hydrocarbons a record of dem- 
onstrated efficiency in compressing 
halogenated hydrocarbons since 
1922. 

The rapid growing use of the CAR- 
RIER CENTRIFUGAL COMPRESSOR is 


shown by the above chart. More 


than a thousand CARRIER CENTRIFU- 
GAL COMPRESSORS are in operation 
today — proof of their ability to 
“take it.” Many are running con- 
tinuously year in and year out. The 
first one ever manufactured is still 
performing at rated capacity after 
more than 20 years of continuous 


service for its original owner. 


Carrier Corporation, Syracuse, N. Y. 





Consult Your Nearest Carrier Representative: 


DALLAS 


\lEMPHIS 
Boston 
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KANSAS CITY 


CHICAGO 


PHILADELPHIA 


Los ANGELES 
New York 


Let us tell you more about the 
economy and dependability features 
of the CARRIER CENTRIFUGAL COMPRES- 
sor for handling air or hydrocarbons. 


This coveted honor, the 
Army-Navy “E”, was 
awarded to Carrier 
Corporation for excel- 
lenceinwar production. 





Carrier 


CENTRIFUGAL 
COMPRESSION 









the Tank Car Service Committee. 
latter group was formed in July 1, 1941, 
to serve as an advisory body to Ralph 
Budd when he was Transportation Com- 
missioner of the Advisory Commission 
to the Council of National Defense. 
Since establishment of the ODT it has 
served Eastman in an advisory capacity. 

The consultants named are L. H. S. 
Roblee, Chicago, president of North 
American Car Company; Robert Rog- 
ers, New York, president of Shippers 
Car Line Corporation; H. E. Coyl, Chi- 
cago, General American Transportation 
Corporation; B. C. Graves, Chicago, 
vice president of the Union Tank Car 
Company, and Alfred D. Carleton, San 
Francisco, traffic manager of Standard 
Oil Company of California. 


This . 


Bureau of Mines 
Continues Plants 


Construction projects of the Bureau 
of Mines, ordered halted by WPB Octo- 
ber 20, were authorized to be continued 
November 25 following a review of pro- 
tests filed by Secretary of the Interior 


Ickes. 
Permitted completion, Ickes an- 
nounced, were the new installations at 


the helium plant at Amarillo, Texas, the 
synthetic oil plant and the laboratory 
and pilot plant for the hydrogenation of 
coal. It was disclosed that the helium 
installations not only included the project 
at Amarillo and the Cliffside Gas field, 
but also a new helium plant, and four 








An authority states that ten years’ 
work will be squeezed into one by 
refiners spending $1,400,000,000 for 
new war plants. 

Helping in that unprecedented pro- 
gram, HOOKER chemicals will do 
their part toward solving the petro- 
leum industry war problems, for only 
with dependable chemicals of known 
grade and uniformity, can the huge 
new plants be operated successfully. 
Increasingly helpful in producing the 
Nation’s supplies of aviation grade 
gasoline, butadiene, butylene, toluol 
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and lubricants, HOOKER Chemicals 
unfailingly maintain the highest qual- 
ity standards. 

HOOKER specialists are at your 
service for help in solving any prob- 
lem involving chemicals of the Hooker 
field of manufacture. 


HOOKER 


ELECTROCHEMICAL COMPANY 


NIAGARA FALLS NEW YORK 
TON 
NEw YORK 





_ prepared 


additional helium plants estimated tx 
cost $11,000. 

Although "WPB originally ordered all 
construction discontinued and Ickes pro- 
tested, he made no secret of the fact 
that he had ordered the work to 
go ahead without interruption, on the 
ground that WPB didn’t know what it 
was doing. 

Investigations by the Bureau of Mines 
into the hydrogenation of coal have been 
broadened to include an analysis of the 
crude oils made from coal to determine 
their possible uses in various fields of 
industry, it was reported by the Interior 
Department November 24. 


Douglass Plant to 
Go to Russia 


The refining plant of Douglass Oil & 
Refining Company, Los Angeles, will be 
dismantled and shipped to Russia as 
a part of the lend-lease program. The 
plant is comparatively new and has ca- 
pacity of 10,000 barrels daily. 

The transaction is part of a wider 
program of providing refining equip- 
ment to the extent of $15,000,000 to 
$20,000,000, part of which will be by 
dismantling existing equipment and part 
from new equipment. 


Standard Test for 
Tetraethyl Lead 


_ A standard of test for tetraethyl lead 
in gasoline has been approved by the 


American Standards Association, 29 
West Thirty-ninth Street, New York. 
This standard was developed under 


leadership of the American Society for 
Testing Materials. A brief description 
of the method follows: 

“Under the approved method (ASA 
No.: Z11.48-1942) the tetraethyl lead is 
converted to lead chloride by refluxing 
with hydrochloric acid, and the lead de- 
termined volumetrically by titration 
with ammonium molybdate or gravi- 
metrically as the chromate or sulfate.” 


WPRA Holds Plant 
Protection Session 


Plant protection and internal security 
methods were brought before the tech- 
nical group of Western Petroleum Re- 
finers Association at its meeting in the 
Caddo Hotel, Shreveport, December 11. 

Lieutenant Colonel Paul G. Bell and 
Captain John M. Mettenheimer, both of 
the Eighth Service Command, were the 
speakers. 


Directory of Consulting 
Chemists Is Available 


The Association of Consulting Chem- 
ists and Chemical Engineers, Inc., 50 
East Forty-first Street, New York, has 
a classified directory of its 
membership, which is available from the 
organization. This is the seventh edi- 
tion, which has been enlarged. 

No charge is required. 


Secretary of Cities 
Service Company Dies 


Paul R. Jones, secretary of Cities 
Service Oil Company, died November 
10 in New York. After an early career 
in the utility field he became secretary 
of Cities Service Company when it was 
formed in 1910 and remained in that 
position until his death. 
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Petroleum Coke Goes 
Under Restrictions 


In order to prevent non- -essential uses 
of petroleum ,coke in foreign countries 
the War Production Board has issued 
an order which restricts its movement 
to instances approved by the Director 
General for Operations. 

This step was taken by issuance of 
an amended version of Conservation 
Order M-212, effective November 21. 
Persons seeking authorization tc make 
export deliveries must inform the Alum- 
inum-Magnesium Division by letter of 
all details of the proposed export, in- 
cluding the use to which the petroleum 
coke is to be put. 

This amendment has the effect of 
nullifying the applicability of Priorities 
Regulation No. 15 to the export of pe- 
troleum coke. This regulation provided 
that all exports be released from end- 
use restrictions of WPB orders, unless 
the material is under complete alloca- 
tion. 

Officials of the Aluminum-Magnesium 
Division explained that the decreased 
manufacture of gasoline, of which pe- 
troleum coke is a by-product, will soon 
make it difficult to obtain  suffcient 
quantities of coke to take care of the 
expanding aluminum program and for 
other vital war uses. The amendment 
will prevent the waste of the material 
for non-essential purposes by manufac- 
turers in other countries. 


Candidates for ACS 
President-Elect, 1943 


Candidates for president-elect, 1943, 
of the American Chemical Society have 
been proposed by its local sections as 
follows: Thomas Midgley, Jr., vice 
president of Ethyl Corporation; Thomas 
A. Boyd, General Motors Research Lab- 
oratories; Carl Shipp Marvell, Univer- 
sity of Illinois; Linus Carl Pauling; Cali- 
fornia Institute of Technology; W. T. 
Read, Rutgers University; Ernest H. 
Volwiler, Abbott Laboratories; Hobart 
H. Willard, University of Michigan; 
Robert R. Williams, Bell Telephone 
Laboratories. 


Sulfonates Put 
Under Allocation 


Petroleum sulfonates were put under 
immediate allocation and use control by 
the War Production Board November 
10, to conserve supplies disclosed to be 
inadequate to meet military require- 
ments. 

A by-product of white oil production, 
petroleum sulfonates recently have come 
into heavy demand because of their 
properties in industrial cutting oils, lu- 
bricant additives for high-compression 
engine oil, rust preventives, emulsion 
type paint, fat splitting, and emulsion 
breaking, the WPB explained. 


Armstrong Play Gets 
High Columbia Rating 


or 


One of the plays, “The Little Brass 
ng.” used as part of the continuing 
gram of Armstrong Cork Company, 
is selected for re-broadcast by Co- 
ubia_ Broadcasting System in its series, 
‘The Columbia Showcase.” It was given 
fist October 17 and used again No- 
vember 23. 

Che play was written and produced 
b. Cameron Hawley, Armstrong’s as- 
sistant director of advertising and pro- 


cag 'O ty 


motion, as one of “The Theatre of 
Today’s” continuing series of original 
radio dramas about timely topics. “The 
Little Brass Ring,” in its original presen- 
tation, attracted so many letters of en- 
dorsement from listeners throughout the 
United States and won so much atten- 
tion in Washington that it will be made 
into a movie short under the auspices 
of the War Manpower Commission so 
that a greater audience may see the 
effects of workers’ absence from war 
production jobs. 

The story revolves around a factory 
worker who took an unauthorized day 
off to go fishing, never realizing what 
his absence from work would mean, not 
only to the plant, but to the safety of 
an American convoy. Glenda Farrell will 
play the feminine lead opposite Joseph 
Julian. 


Consider Closing Sour 
Gas Fields in Arkansas 


The Arkansas oil and gas hearing 
at El Dorado, December 16, will take 
into consideration the advisability of 
closing to production the sour-gas zones 
of Dorcheat and Macedonia fields in 
Columbia County and McKamie field in 
Lafayette County. Special permits, spac- 
ing patterns and a formula of proration 
designed to give equity among pro- 
ducers will be decided at the hearing. 

Awaiting completion of two large de- 
sulphurization plants in late spring, 1943, 
the McKamie Gas Cleaning plant to 
serve McKamie field, the other at Dor- 
cheat, the Arkansas Louisiana Gas 
Cleaning Company to serve the Dor- 
cheat and Macedonia fields, the sour 
gas has been wasted to the air. 





Ayalying the Cabo 


DETRICK suspended fi 


Tuts modern suspended ‘furnace wall 
has a sealed (not steel) casing. Ap- 
plied in plastic form directly to the 
insulation it is permanent, strong, 
airtight, and weatherproof. It not only 
saves money and material but saves 
time and labor in engineering and 


erection. 


Learn more about these new suspended 
arches and walls from our complete 
catalog showing applications to all 


types of boilers and oil heaters. 


M. H. DETRICK COMPANY 


140 South Dearborn Street, Chicago 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 


PETROLEUM REFINER 
by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 


under the supervision of 
DR. E. H. LESLIE and DR. H. B. COATS 








The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 








Fundamental Physical 
And Chemical Data 

Densities of Liquefied Petroleum 
Gases. Technical Committee, Natural 
Gasoline Assn. of Amer., Ind. & Eng. 
Chem. 34 (1942) pp. 1240-3. 


The work was designed to provide 
newly determined liquid densities over 
a relatively wide temperature range for 
propane, propylene, isobutane, n-butane, 
l-butene, and n-pentane. The liquid den- 
sities for propane, isobutane, n-butane, 
and n-pentane were determined over the 
temperature range —50 to 140° F. and 
for propylene and 1-butene from 0 to 
60° F. The densities of approximately 
equimolar mixtures of propane-isobu- 
tane, and n-butane-n-pentane were meas- 
ured from 20° to 100° F. These new 
densities for propane and n-pentane and 
the values found in the literature agree, 
in general, very well. Values for iso- 
butane and n-butane in the literature are 
in marked disagreement among them- 
selves and with the figures reported 
here. When compared with the other 
published values, the new densities are 
somewhat lower for isobutane and 
somewhat higher for n-butane. The 
agreement of this work with previously 
published densities for l-butene is good. 
Considerable difference was found for 
propylene. The two mixtures investi- 
gated do not appear to deviate appre- 
ciably from the laws of perfect solu- 
tions. A bibliography of 14 references 
is included. 


Vapor Pressures of Indene, Styrene 
and Dicyclopentadiene, P. E. Burcu- 
FIELD, Jour. Amer. Chem. Soc. 64 (1942) 
p. 2501. 


The vapor pressures of indene, styrene 
and dicyclopentadiene were determined 
over a range of temperature. The vapor 
pressures were determined by the meth- 
od developed by Booth, Elsey and 
Burchfield. Because of the reactive na- 
ture of the compounds studied, a time 
factor was imposed upon the vapor 
pressure measurements with the excep- 
tion of those of styrene. The vapor 
pressures of styrene at the three highest 
temperatures were determined by em- 
ploying a new sample for each measure- 
ment, thus reducing the possibility of 
error through polymerization. Depoly- 
merization was noticeable in the case 
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of dicyclopentadiene at 100° C. The data 
obtained are presented in tabular form. 


Phase Equilibria in Hydrocarbon 
Systems, R. H. Oxps, B. H. SAGE AND 
W. N. Lacey, Ind. & Eng. Chem. 34 
(1942) pp. 1223-7. 


In nearly all cases petroleum reser- 
voirs involve structures the voids of 
which are partially filled with water. 
Therefore, an understanding of the role 
of this component in the phase be- 
havior of the heterogeneous  water- 
hydrocarbon mixtures becomes of im- 
portance. The composition of the dew- 
point gas of the methane-water system 
was determined experimentally at pres- 
sures from the vapor pressure of water 
up to 10,000 pounds per square inch in 
the temperature interval between 100° 
and 460° F. The experimental data were 
smoothed by suitable graphical meth- 
ods, and the resulting values are pre- 
sented in both tabular and graphical 
form. The results are compared with 
data for other systems of a similar 
nature and with predictions based upon 
an assumed behavior for the system. 
Experimental results indicate that, al- 
though the weight fraction of water in 
the gas phase decreased with isothermal 
increase in pressure, nearly five times 
as much water was present in the gas 
phase at the higher pressures and the 
lower temperatures as would be pre- 
dicted from simple vapor pressure con- 
sideration. This effect is large enough 
to be of industrial importance when 
hydrocarbon gases are in contact with 
liquid water at high pressures. 


Phase Equilibria at High Tempera- 
tures, R. R. WHITE AND G. G. Brown, 
Ind. & Eng. Chem. 34 (1942) pp. 1162-74. 


In the production and refining of pe- 
troleum, the vaporization or condensa- 
tion of hydrocarbon mixtures is in- 
volved in nearly every major operation. 
Recent developments in the high-tem- 
perature processing of petroleum have 
focused attention upon the importance 
of data on the vaporization of petroleum 
hydrocarbons in the temperature range 
from 500° F. upward. Not only are data 
in this temperature range almost non- 
existent but also vaporization data on 
the hydrocarbons of greater molecular 
weight than heptane are exceedingly 
meager for any temperature and con- 
sist mostly of atmospheric vaporizations 


of various distillate oils. Experimental 
liquid-vapor phase equilibrium data were 
obtained for petroleum fractions boiling 
from 95° to 750° F. at temperatures from 
300° to 820° F. and at pressures from 
50 to 700 pounds per square inch. The 
results have been used to extend the 
estimated ideal equilibrium vaporization 
constants to hydrocarbons having boil- 
ing points up to 925° F. at tempera- 
tures from 0° to 1000° F. and at pres- 
sures from atmosphere to 1000 pounds 
per square inch, and to develop a rela- 
tion for estimating the values of the 
vaporization constants in the critical and 
retrograde regions of complex hydro- 
carbon systems. The apparatus used is 
described in some detail, and the experi- 
mental technique is outlined. The data 
secured are presented in detail in tabular 
and graphical form. The use of equilib- 
rium volatility constants derived from 
the concept of ideal solutions has met 
with considerable success when the con- 
ditions do not approach the critical re- 
gion. The values for the equilibrium 
constants of all components become 
unity at the critical point. The effect of 
critical conditions in modifying the 
values of the ideal equilibrium constants 
can extend down to relatively low pres- 
sures, particularly in the case of com- 
plex mixtures of relatively wide boiling 
range. Figures are included in the ar- 
ticle that give substantially accurate 
values for the equilibrium constants at 
pressures up to about one-third the 
value of the convergence pressure. In 
many cases the critical point of the mix- 
ture in equilibrium can be used as a 
convergence pressure. The importance 
of making changes in equilibrium con- 
stants due to approach to the critical 
conditions cannot be overemphasized. 
The effect of a convergence pressure of 
700 to 800 pounds is reflected in the 


values of the equilibrium constant for 


many mixtures at pressures as low as 
150 to 200 pounds. Furthermore, the 
effect of the convergence pressure is 
much greater in amount than is the 
usual difference between the ideal equi- 
librium constant and the values com- 
puted from Raoult’s law. The relations 
outlined are fundamentally sound, and 
can be considered reliable in the case 
of all binary mixtures. They also appear 
to be a good approximation to the 
equilibrium relationships between vapors 
and liquids of complex mixtures. The 
major difficulty is the correct estima- 
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THE GIRDLER CORPORATION 


INCORPORATED 


LOUISVILLE, KENTUCKY 


Dear Sir: 


In the natural gas field, for petroleum 
refining operations, in chemical industries 
—wherever the Girbotol purification pro- 
cess is used, there are six simple reasons 
for its acceptance: 


Removes H-S and CO: more completely than 
any other process. 





Offers simultaneous dehydration and 
purification. 





Equally effective for high and low H.S or 
CO. contents. er 


Reduces purification costs to absolute 
minimum. 





Plant designs have been standardized in 
six sizes which can be largely factory 
assembled—thus reducing field erection 
costs. 





Competent engineering and research are 


available for special applications and 
related problems. 





Write for our free booklet describing this 
process in full and its many applications 
and uses. 


Very truly yours. 


> Shounsdns Dricaiisaii 


THE GIRDLER CORPORATION 
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Simplify 
Synthetic Rubber 
PRODUCTION 


Speed in the manufacture of synthetic rubber calls for 
simplified control and shut-off ofvolume and pressure. 







































For this purpose, consider the advantages of R-S Cast 
Steel Butterfly Valves. 


@ Six revolutions of the hand wheel completely open 
the valve vane or close it wedge-tight. 


@ Streamlined vane is self-cleaning. Unrestricted flow, 
with minimum pressure drop. Practically no turbu- 
lence. 


@ There are no pockets, right angle bends or reverse 
turns to cause air bubbles or collect sediment. 


@ Beveled vane seats at an angle against 
the valve body for wedge-tight shut-off. 


@ Maintenance is no problem. Valves 
give trouble-free per- 
formance for years. 





@ Manual or automatic 
control for wide temper- 
ature and pressure 


ranges. 











300 pound Cast Steel American Stand- 
ard with raised face. Ball bearing 
mounted with stuffing box. 


é 
Write for Catalog No. 15-B. Cover 
illustration is a 300 pound ring joint 
American Standard Steel Valve for 
1500° F. 100 pounds working pres- 
sure. Over-sized stuffing boxes with 
high temperature packing. 





BUTTERFLY VALVE DIVISION 


R-S PRODUCTS CORPORATION 


120 Berkley St. Philadelphia, Pa. 


BUTTERFLY VALVES 























tion of the convergence pressure. For 
most engineering calculations, particu- 
lar:y where the working pressure is less 
than 50 percent of the estimated con- 
vergence pressure, satisfactory results 
can be obtained without the necessity 
of making careful calculations to deter- 
mine the convergence pressure. In such 
cases the convergence pressure can be 
estimated with sufficient accuracy from 
the critical pressure of the mixture itself 
and from estimates of critical pressures 
of other similar mixtures. A bibliogra- 
phy of 26 references is included. 


The Heat Capacity of Organic Va- 
pors. IV. Benzene, Fluorobenzene, Tol- 
uene, Cyclohexane, Methylcyclohexane 
and Cyclohexene, Jour. Amer. Chem. Soc. 
64 (1942) pp. 2375-7. 

The investigation reported is a con- 
tinuation of a program for measuring 
the heat capacity of organic vapors. The 
heat capacities of benzene, fluoroben- 
zene, toluene, cyclohexane, methylcyclo- 
hexane and cyclohexene vapors were 
measured at atmospheric pressure at 
temperatures from their boiling points 
to 410° K. With the exception of ben- 
zene, little information is available on 
the heat capacity of these compounds. 
There are no published data for fluoro- 
benzene and cyclohexene. Heat capaci- 
ties calculated by use of the modified 
equation of Dobratz were found to be 
in rather poor agreement with the de- 
termined values for toluene, fluoroben- 
zene, cyclohexane and cyclohexene. The 
calculated results are relatively lower 
for the compounds in which the ring 
symmetry has been destroyed by sub- 
stituted groups. The discrepancy be- 
tween experimental and calculated re- 
sults suggests that the empirically as- 
signed deformation frequencies should 
be corrected to bring the calculated 
values into closer agreement with recent 
experimental data. 


Surface Tension- Viscosity Nomograph 
for Organic Liquids, D. S. Davis, /nd. 
& Eng. Chem. 34 (1942) p. 1231. 


Buehler drew attention to an impor- 
tant relationship between surface ten- 
sion and viscosity. For thirty-two dif- 
ferent organic compounds the equation 
is presented in the article, as well as a 
nomograph constructed to solve the 
equation conveniently and accurately. 


Cyroscopic and Viscosity Studies of 
Polyisobutylene, A. R. Kemp anv H. 


c 


Peters, Ind. & Eng. Chem. 34 (1942) 
pp. 1192-99. 

The high degree of chemical stability 
and excellent dielectric properties of 
polyisobutylene have led to its wide- 
spread commercial use. Polymers of iso- 
butylene are available ranging from vis- 
cous liquids to rubberlike elastomers. 
Since these progressive changes result 
from various degrees of polymerization, 
the products are characterized in ac- 
cordance with their average molecular 
weights. It is important, therefore, to 
have a satisfactory method for reli- 
ably determining the average molecular 
weight of different preparations. Cyro- 
scopic and viscosity measurements on 
low-polymeric isobutylene have led to 
an accurate determination of the Kem 
constant to be used in the viscosity- 
molecular weight equation, 

log Nr Ds Kem 





MM = 
c 
A Kem value of 0.75 < 10 was found 


Petroleum Refiner—V ol. 21, No. 1? 














d 








FASTER 
FABRICATION 


Because of Accuracy 
To Size and Gauge— 


Goud 


STAINLESS TUBES 
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Photomicrograph of edad zone shows 
grain structure of weld and parent metal. 


You can depend on uniform accuracy 
in GLOWELD Stainless Tubes — in 
diameter, concentricity and wall 
thickness—with no excess flash at the 
weld. Such uniformity permits faster 
fabrication, easier bending, cutting, 
welding, expanding and flanging. 
This uniformity is maintained 
through exacting control over all 
production processes, by careful and 
thorough inspection at all steps in 


manufacture. 
GLOWELD is the product of an or- 
GLOBE STAINLESS 


ganization that has specialized in the 
manufacture of steel tubing for over 
thirty years. GLOWELD was devel- 
oped by these specialists to meet the 
need for a high-grade welded prod- 
uct for the many applications where 
the initial cost is an important factor. 


The economy of GLOWELD and 
the wide range of diameters and wall 
sizes available, suggest many new 
applications for stainless . . . perhaps 
a new answer to your problem. 


Write for further information. 


TUBE COMPANY 


MILWAUKEE, WISCONSIN 








| 
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These are Times to 
DOUBLE-CHECK Your Valves | 











LUNKENHE/MER VALVES ¥ 





in contrast with the values of 1.4.« 10* 
obtained by Staudinger. Data are pre- 
sented showing that Kem increases from 
0.60 X 10 for a trimer to a constant 
value of 0.75 10* as the molecular 
weight approaches 1000. 


Cetane Numbers and Physical Prop- 
erties of Normal Alkyl Benzenes and 
Other Hydrocarbons, Part III, T. Y. 
Ju, C. E. Woop anp F. H. Garner, Jour. 
Inst. Petr. 28 (1942) pp. 159-71. 


In a previous paper the cetane num- 
bers and blending cetane numbers of 
four mono-n-alkylated benzenes—name- 
ly, amyl hexyl, heptyl, and nonyl ben- 
zenes—were described. In the present 
investigation two additional n-alkylated 
benzenes have been studied. The boiling 
points of these two hydrocarbons cor- 
respond to the highest-boiling fractions 
normally present in automotive diesel 
fuels, and thus, with the hydrocarbons 
previously investigated, comprise most 
of the particular hydrocarbons of this 
series that are present in diesel fuels. 
The cetane numbers of n-dodecyl ben- 
zene and n-tetradodecyl benzene were 
found to be 68 and 72 respectively. The 
blending curves for these two n-alky- 
lated benzenes with low-standard-refer- 
ence fuel are straight lines. The blend- 


| ing cetane numbers of three diphenyl 


homologues were obtained by interpola- 
tion or extrapolation from blends with 
high-standard diesel reference fuel: the 
blending curves are not linear. The 
cetane number of m-diisopropyl benzene 
is too low to be run straight in the 
engine. The blending cetane number as 
calculated from 50 percent blend is —3, 
and the cetane number of the unblended 
hydrocarbon as obtained by extrapola- 
tion is —12. A summary is given of the 
blending cetane numbers obtained in 
the present work and of those previ- 
ously published in the literature, and, 


| while the data are incomplete, they in- 


dicate that the hydrocarbons with a 


| compact or highly branched structure 
| tend to have low cetane numbers, There 
| is thus a general similarity existing be- 


tween octane number and cetane num- 


| ber, in that the type of structure that 
| gives a high octane number also gives 


a low cetane number. 


Qualitative and Quantitative Analysis 
of Hydrocarbon Mixtures, D. H. RANK, 
R. W. Scotr anp M. R. FENSKE, Ind. & 
Eng. Chem., Anal. Ed. 14 (1942) pp. 
816-19. 

Raman spectra and infrared absorp- 
tion spectra are as characteristics of 
organic materials as any of the more 
common physical constants. The pur- 
pose of the investigation reported by 
the authors was to add to the knowl- 
edge and technique of Raman spectra, 
using a relatively simple procedure, so 


that it is possible to make quantitative 


analyses of hydrocarbon mixtures with- 
in certain definite limits. Mixtures of 
hydrocarbons can be analyzed by this 
procedure, only if the characteristic 
lines or bands can be distinguished each 
from the other. If too many coinci- 
dences occur in the spectrum, analysis 


| is obviously impossible. The present pa- 


per deals only with binary mixtures 
Three- and four-component mixtures 
have been analyzed in favorable cases 
A linear relationship was found between 
the relative intensity of the Raman lines 
compared with an internal standard and 
the volume concentration for six binary) 
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DOW 


CAUSTIC SODA 


THE UNIVERSALLY USEFUL CHEMICAL 





PRODUCED IN THE 
SOUTH 
SOUTHERN@J 






ANOTHER NEW INDUSTRY has been added to the The textile industry, the soap, chemical, oil re- 


rapidly expanding Industrial South! The Dow fining, pulp and paper industries—in fact all 


Chemical Company now has Caustic Soda Southern industries which use this universally 
manufacturing facilities in operation in the useful chemical—will find these new production 
Southern States! Thus, to the long-established facilities advantageous. 

reputation for high quality and consistent uni- Requests for specifications and properties or 
formity of Dow Caustic Soda, Dow has added information concerning specific applications of 
availability for Southern Industry. Dow Caustic Soda will receive prompt attention. 





THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York . Chicago . St. Louis ° San Francisco ° Los Angeles . Seattle » Houston 
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Awarded to the Men and Women 
of Bonney Forge & Tool Works “for 
great accomplishment in the pro- 
duction of war equipment’ . 


WELDOLLETS: 


su5|:1=12)@)e BS 





Welded Outlela for Cvery Cyaing System 
Get Your Copy of this 
New Catalog Now 





UST off the press, this new 16 page Bu:letin W131 covers more thoroughly and completely 
than any previously issued information, the advantages of Bonney WeldOlets, ThredOlets 
and Socket-End WeldOlets in all types of piping systems. 


It tells in detail, their purpose; what they are; how you can make right-angle welded 
branch pipe outlets stronger, better ana at less cost; how they will reduce turbulence and 


friction in piping systems; how to make a right-angle branch 
pipe outlet in six easy steps; how they fill every piping need 
whether indoors or outside, above or below ground and 
whether for new construction or maintenance; their wide 
variety of applications; their adaptability to manufactured 
products and shop fabrication as well as complete tables of 
specifications and dimensions. 


If you use or expect to use pipe fittings for welding, you 
need this book. Write for it today . . . Bulletin WT31. 


BONNEY FORGE & TOOL WORKS 


FORGED FITTINGS DIVISION 
ALLENTOWN, PA. 








mixtures of hydrocarbons, one of which 
was an azeotropic mixture-of minimum 
boiling point. This linear re’ationship is 
probably general for mixtures of nearly 
all hydrocarbons within the limits set 
for the determination of intensities of 
Raman lines by means of photographic 
plates. Scattering coefficients are de- 
scribed and values for this constant are 
reported for a series of hydrocarbons. 
Raman frequency shifts and scattering 
coefficients are recorded for 27 hydro- 
carbons, including paraffin, naphthene, 
and aromatics. 


Chemical Compositions 


- 
And Reactions 

The Hydrogenation of Disubstituted 
Acetylenes, K. W. GREENLEE AND W. C. 
FERNELIUS, Jour. Amer. Chem. Soc. 64 
(1942) p. 2505. 

Campbel! and Eby have shown that 
the treatment of dialkylacetylenes with 
sodium liquid ammonia produces the 
pure trans forms of corresponding ole- 
fins. However, these investigators offer 
no explanation for this rather startling 
phenomenon. The arthors of the present 
note suggest a possible mechanism. 


Manufacture: 


Processes and Plant 

Condensation of Vapors from Non- 
condensing Gases, J. C. SmitH, Ind. & 
Eng. Chem. 34 (1942) pp. 1248-52. 

The problem of designing condensers 
for handling mixtures of vapors and 
noncondensing gases is considerably 
more complicated than that of design- 
ing similar equipment for condensing 
pure vapors, since heat is transferred 
from the gaseous mixture to the con- 
densed liquid both by sensible heat 
transfer and by mass transfer of the 
condensing vapor. Thus, in addition to 
the ordinary gas film coefficient any 
estimation of the over-all conductance 
must also include a coefficient based on 
the diffusion of the condensing vapor 
from the main body of the gas to the 
condensate surface. The method of Col- 
burn and Hougen for designing con- 
densers to handle mixtures of vapors 
and noncondensing gases neglects part 
of the heat loss by the condensate layer 
in calculating point values along the 
condenser. When the condensing vapor 
is that of an organic solvent having a 
low heat of vaporization, the entire heat 
loss of the condensate from point to 
point should be considered. A_ typical 
problem is solved by two methods to 
show the effect of neglecting the point 
loss of heat by the condensate. The 
required surface area calculated in the 
more exact solution is 14.5 percent less 
than that given by the original method 
of design. A graphical method for de 
termining the intermediate condenstat¢ 


‘temperatures is outlined, which avoids 


the tedious second trial-and-error solu- 
tion used in the modified procedure. 


Nomographs for Mean Driving Forc- 
es in Diffusional Problems, E. G. 
SCHEIBEL AND D. F. OtHmer, Ind. & 
Eng. Chem. 34 (1942) pp. 1200-8. 

The use of mass transfer coefficients 
and the related values of transfer units 
that are necessary in the design of dii- 
fusional equipment for distillation, gas 
absorption, extraction, etc., depends on 
the mean driving force that causes di!- 
fusion to take place. This driving force 
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Fig. 1 shows what happens when tubes 
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of the ferrules. The turbulence created will 


result in tube-end erosion. 


ANY causes of condenser tube trou- 
ble can be eliminated ... and 
many tubes can be saved even after 
slight damage has taken place, thus 
prolonging tube life and conserving 
copper, and other strategic metals. 
The principal causes of trouble are 
excessive local turbulence, finely di- 
vided air bubbles, and solids in the 
cooling water. The last two will be dis- 
cussed in succeeding advertisements. 


TURBULENCE — When tubes are in- 


is flush type f 


Fig. 4 shows fitted 


tube 


rolled at inlet end, the pre- 


ferred setting. 


stalled by the ferrule method, special 
care should be taken to set them 
against the shoulders of the ferrules to 
avoid excessive turbulence of the en- 
tering water. Turbulence is the principal 
cause of erosion of condenser tubes at 
inlet ends. Figure 1 illustrates incorrect 
assemblyand resultant water turbulence: 


After the tubes have been correctly 
set into the ferrules (Figure 2) they 
may be rolled so that they will remain 
in place; otherwise changes in temper- 





ature may cause the tubes to creep 
away from the ferrule shoulder. 
Trapped solids will cause turbulence 
and local pitting. Rolling and flaring 
the tubes in the entrance end without 
ferrules is the preferred method as it 
helps to prevent lodging of foreign 
matter at the ends of the tubes. 
More complete information on how 
to prolong condenser tube life can be: 
obtained simply by sending request on 
a letterhead to the address below. «zs 


wins CApaconda Condenser lubes 


THE AMERICAN BRASS COMPANY — General Offices: Waterbury, Connecticut 


Subsidiary of Anaconda Copper Mining Company + 
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In Canada: ANACONDA AMERICAN Brass LTD.,.New Toronto, Ont. 
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HOW DO YOU KILL 


FLAMMABLE LIQUID BLAZES? 


Q. What are flammable liquid fires? 


A, They are fires in oils, gasoline, solvents, 
paints, lacquers, and the like. Authorities 
call these Class “B” blazes and recommend 
extinguishers with a smothering or blanket- 

ing action. 








Cas 









Q. Will every type of extinguisher work on all 
kinds of flammable liquid fires? 


A No! Water streams, for example, are usually 
ineffective and extinguishers which employ 
a liquid stream will generally not handle 
three-dimensional blazes. 








What is a three-dimensional fire? 


It is a fire which burns at more than one 
level, as when a container ignites and spills 
a flowing stream of burning liquid over its 
sides. Carbon dioxide extinguishers readily 
handle this type of fire. Work from the 
bottom up. Kill the fire at the lowest level 
first. 








Q. What is a running fire? 


A, It is a flammable liquid blaze which oc- 
curs when a flowing stream becomes 
ignited. You fight this fire by working 
against the flow of the liquid. If a pipe is 
leaking, start at the extreme edge of the 
fire and work back toward the pipe. If a 
container is spilling its burning contents, 
work toward the container. 








What is a spill fire? 


This is simply a fire resulting from liquid 
spilled on the ground or on the floor. Don’t 
try to kill all of this fire at once, if it covers 
a large area. Start at one point, smother all 
flames there and continue, part by part, 
until the entire fire is out. 

If you are outdoors, keep wind at your 
back. 
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Q. How about fires in open vessels? 


A, Always “bank” stream from foam or vapor- 
izing liquid extinguishers off inside wall of 
container. Don’t squirt directly on burning 
surface. With carbon dioxide units, aim dis- 
charge at nearest portion then work up on 
fire with slow sweeping motion. 





MAKE EXTINGUISHERS LAST LONGER 


Since December 1941 Walter Kidde and Company has had an unusual war job... 
to make products that save fighting men’s lives. These products include high 
pressure containers for aviation use, special type built-in extinguishing systems, 
crash trucks, and various flotation equipment. 

Since we have fewer Kidde extinguishers* to sell, we are trying to make your 
existing fire fighting units more effective. 

If you want reprints of this series of advertisements, just write to 


Walter Kidde and Company, Inc., 1217 West Street, Bloomfield, New Jersey. 


Kidde 


*formerly known as “LUX” extinguishers 























is the difference between the concentra- 
tion (or partial pressure) of the diffus- 
ing material in one phase and the con- 
centration of the same material in equi- 
librium with the other phase. Nomo- 
graphs have been developed to deter- 
mine the mean driving force involved 
in different diffusional operations to 
make possible the design of industrial 
equipment. The use of the nomographs 
requires the preliminary calculation of 
the two values, U and S, which are 
functions of the terminal given concen- 
trations and equilibrium conditions of 
the system under consideration. The 
choice of the proper nomograph de- 
pends upon the relative values of these 
two functions. The use of the nomo- 
graphs simplifies to a great extent the 
application of the formula recently pro- 
posed for use in the design of equip- 
ment in such diffusional operations as 
gas absorption, liquid extraction, and 
distillation. 


Solvent Extraction of Pennsylvania 
Lubricating Oils with Dimethylformam- 
ide, H. T. Warp, Trans. Am. Inst. Chem. 
Engrs. 38 (1942) pp. 931-46. 


The paper gives a report of data ob- 
tained during an investigation of the 
treatment of a Pennsylvania lubricating 
oil stock with dimethylformamide both 
in batch and counter-current solvent 
extractions. Treatment with dimethyl- 
formamide has been shown to be effec- 
tive in improving the properties of 
Pennsylvania lubricating oil stocks. A 
solvent ratio of 2:1 appears to be the 
most satisfactory range for operation 
because an acceptable volume percent 
yield of 90 percent was obtained with 
satisfactory improvement of the proper- 
ties. The recovery of solvent from both 
raffinates and extracts was relatively 
simple. The percentage loss of solvent 
in the carefully controlled stripping op- 
erations was determined to be less than 
0.2 percent. The solvent undergoes no 
chemical change during the extraction 
and stripping operations. 


Recent Advances of Catalysis in 
Chemical Process Industries, Chem. & 
Met. Report, Chem. & Met. Engr. 49 
(1942) pp. 103-110. 


Industrial developments in catalytic 
chemistry have, in recent years, been 
focused on petroleum technology and 
the interconversion of petroleum hydro- 
carbons. High-octane aviation fuels, tol- 
uol for T.N.T., and synthetic rubber 
processes all depend to a large extent 
upon petroleum raw materials converted 
by catalytic processes. Several processes 
are briefly reviewed, including catalytic 
cracking, fluid catalytic cracking, hydro- 
forming alkylation, polymerization, cat- 
alytic isomerization, catalytic production 


_of styrene, and several catalytic meth- 


ods for the production of butadiene 
from petroleum and from alcohol, and, 
finally, various fermentation processes. 


Liquid-Liquid Extraction Employing 
Solvents in the Region of Their Criti- 
cal Temperatures, A. W. Hixson AND 
J. B. Bocxermann, Trans. Am. Inst 
Chem. Engrs. 38 (1942) pp. 891-930. 

This investigation was concerned with 
liquefied, normally gaseous solvents at 
temperatures in the neighborhood of 


their critical temperatures. It was found 
that some substances when used as 
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Our fighting flyers benefit 


Step by step the forbidding sentence “It can’t 
be done” is being erased from chemistry text- 
books and from chemical thinking by discov- 
eries made in Universal laboratories 


For instance: 


Generation after generation of students had 
been taught that olefinic hydrocarbon mole- 
cules could not be combined with paraffinic 
molecules It was one of the accepted laws 
and they believed it 


But Universal research men did not let that 
belief dull their vision or limit their experiments 


They went ahead and found out how to 
combine olefins and paraffins catalytically, 
discovered the best catalyst to do the.job com- 
mercially, and it’s being done on a vast scale 


That job is alkylation—it produces a vital 
component of 100-octane gasoline 


Uncle Sam’s fighting planes and bombers— 
and those of our allies—fly farther and faster 
and in increasing nurnbers because U.O.P. re- 
search men did not stop at the hurdle marked— 


“It can’t be done” 


OIL 1S AMMUNITION — USE IT WISELY 


Universal Oil Products Co A Dubbs Cracking Process 


Chicago, Illinois Owner and Licensor 





THE REFINERS INSTITUTE OF PETROLEUM TECHNOLOGY 
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HOW TO CARE FOR' 
PRECISION BUILT 
TUBE CLEANERS 


During their normal operations tube cleaners are sub- 
jected to abuse and neglect far more than other precision- 
built tools. To conserve them, good judgment must be used. 

After a tube cleaner is used an immediate inspection 
of every part should be made by a competent mechanic. 
He should test the motor so that their proper rating can be 
maintained. This can be done with a simply constructed 
dynamometer. Worn parts should be replaced at once so 
that the cleaner is ready when additional use is required. 
Cutter heads, universal joints and other wearing parts 
should be checked and placed in good working order. 

Insisting on such a check-up will pay big dividends 
in lowering maintenance cost, conserving critical materials, 
and in saving of time. 


AIRETOOL MANUFACTURING CO. 


Dept. R, SPRINGFIELD, OHIO 


Manufacturers of Tube Cleaners, Tube Expanders and other 
Refinery specialties. 
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solutes with these solvents undergo a 
rapid decrease in mutual solubility with 
the solvent in this region of tempera- 
ture. The mutual solubility decreases 
until the solution becomes saturated 
with solute and then the separation of 
a second liquid phase occurs. For ex- 
ample, it was found that binary sys- 
tems of several pure triglycerides and 
fatty acids with liquid propane behave 
in this manner. Solubility measurements 
made, together with those obtained in 
an exp oratory solubility survey, en- 
abled the authors to make several gen- 
eralizations with respect to the influ- 
ence of structure of the solutes on their 
solubilities. The methods used and the 
results obtained indicate that this class 
of solvents may be of use in the solu- 
tion of many problems involving the 
separation or refining of complex mix- 
tures of natural products. 


The Synthetic Rubber Program, Chem. 
& Met. Engr. 49 (1942) pp. 84-7. 


The report presents selected excerpts 
from the Baruch Report, which ex- 
cerpts deal directly with the problems 
of process engineering concern. The re- 
port recommended that-there be no fur- 
ther substitution in the plans for the 
synthetic program now laid down; that 
immediate authorization of an additional 
140,000 tons of Buna-S capacity per year 
be made; that immediate institution of 


be refinery conversion program to yield 
| a total of 100,000 tons of butadiene in 


addition to that now planned be in- 
cluded; that the construction program 
be speeded; that 20,000 tons of addi- 
tional neoprene be made per year; that 
a 27,000 ton butadiene plant to produce 
from alcohol be included; and that al- 
cohol plants to produce 100,000 gallons 
per year be made. The recommended 
sources of butadiene are listed, as from 
alcohol, butane, butylene, by cracking, 
and by a combination of cracking and 
dehydrogenation of butylene. The rec- 
ognition of the conflict between the use 
of butylene in making butadiene and in 
making aviation gasoline was men- 
tioned, but it was concluded that it need 
not be serious if the two programs are 
properly integrated. The report is too 
detailed for abstracting here; reference 
must be had to the original document 
for review of the major points covered. 


Saving Drafting Time with “Dizzy 
Diagrammatics,” H. E. PILKINGTON, 
Chem. & Met. Engr. 49 (1942) pp. 88-90. 

A system of drafting is described that 
can save 30 percent of the drafting time 
on a complete plant lay-out design, and 
still gain results in clear portrayal that 
are impossible with conventional draft- 
ing methods. Each piece of equipment, 
run of pipe, and so on, is shown in its 
true relative position. The diagram- 
matics used resemble isometrics, al- 
though they do not involve all the 
laborious and tedious projection, The 
basic principles of drafting procedure 
are briefly described and illustrated by 
their application to a few typical prob- 
lems. 

How Refineries Conserve Critical Ma- 
terials, Chem. & Met. Editorial Staff 
Summary, Chem. & Met. Engr. 49 (1942) 
pp. 93-4. 

Booklets from the Office of the Petro- 
leum Coordinator for War, on “War- 
time Plant Design,” and relating chiefly 


to the saving of strategic construction 
materials through materials substitu- 
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<x DESIGN and CONSTRUCTION ... One of the many recent improvements in- 
corporated in WATER CooLinc Equipment CorPoRATION cooling towers_is the. timber 
joint connector. This patented connector (Pat. No. 2,280,121) develops the full strength. 
of the timber joints, an accomplishment almost impossible to achieve by mere bolting. 


Only Water Coo.ine EQuipMENT CoRPORATION towers use this superior construction 
in which the timber joints are as strong as the rest of the structure. 


say 


WATER COOLING RQUIPMENT CORPORATION 


1137 Hereford Road . St. Louis, Missouri 


COT 7 nace re 
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WEBSTER combustion equipment 


is available. 


WE know how to make oil and gas 
burning equipment last longer. 


WEBSTER burners and controls 


will not be obsolete after the war. 





| The services of Webster Combus- 
tion Engineers are availabl2 to 
those desiring consultation and as- 
sistance, concerning gas and oil 
| burning installations designed to 


increase out-put. 





THE 


WEBSTER ENGINEERING 
COMPANY 


TULSA, OKLAHOMA 
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tions in petroleum refineries, are re- 
viewed in the article. Recommendations 
made by various refiners and equipment 
manufacturers are reviewed. These have 
to do with the designing of vessels, 
structures, piping, electrical equipment, 
and general lay-outs. 


An Efficient Column Suitable for 
Vacuum Fractionation, S. A. HALL AND 
S. Parkin, Ind. & Eng. Chem., Anal. Ed. 
14 (1942) pp. 807-11. 


The authors review the subject of 
laboratory fractionating columns for use 
under vacuum, particularly the concen- 
tric tube type. They point out that the 
inconsistencies of the results found by 
various users of the concentric tube 
column are caused by bowing, or lack 
of uniformity in diameter of the inner 
and outer tube. Contact of the inner 
tube with the outer tube interrupts the 
flow of condensate over the cylindrical 
surfaces, and gives rise to the formation 
of rivulets of reflux liquid, thus causing 
a serious drop in efficiency. The authors 
indicate that they have solved the con- 
struction problem for concentric type 
columns by using a series of tube seg- 
ments fitted end to end, and centered 
by the use of simple pronged centering 
collars, the ends of which point upward 
in order to avoid transfer of liquid from 
the inner to the outer tube. Even dis- 
tribution of the condensate is obtained 
by closely winding the inner tube with 
fine glass thread, which distributes the 
liquid in a fine film but does not cause 
spiral flow. The flow of the liquid 
should be restricted to the flow over 
the surface of the inner or convex tube. 
The apparatus as built by the authors 
is described in considerable detail. Effi- 
ciency tests were made, using the sys- 
tem benzene + ethylene dichloride and 
n-heptane + methyl cyclohexane. A col- 
umn 95.3 inches long showed 40 to 112 
theoretical plates depending upon the 
operating conditions, or, conversely, an 
H. E. P. T. of 0.3 inches to 2.40 inches. 
A bibliography of 20 references is in- 
cluded. 


Products: 

Properties and Utilization 
Liquefiable Hydrocarbon Gases — 

Part II, The Industrial Chemist, Sep- 

tember (1942) pp. 339-46. 


Of the total consumption of liquefied 
propane-butane mixtures in the United 
States, roughly two thirds is used for 
heating, both industrial and domestic, 
20 percent in the chemical industry as 
raw material for synthetic work, and 
only 12% percent for use as a fuel in 
internal combustion engines. In Ger- 
many, on the other hand, the entire out- 
put of these liquids is used for automo- 
tive purposes and has proved to be of 
the greatest value in keeping German 
commercial vehicles on the road since 
the war began. The Germans call the 
material Flussiggas or Treibgas, for 
neither of which a satisfactory short 
equivalent exists in English. Treibgas is 
sold by three concerns in Germany. It 
is sold to the public in steel bottles. A 
Treibgas filling station is illustrated, as 
well as the arrangement for using Treib- 
gas as a fuel for a motor vehicle. In 
Germany there are about 10 bottles in 
circulation for every vehicle using the 
gas. The material is removed from the 
bottle as a liquid rather than as a gas 
The mechanism for supplying the gas 
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These days, Wolverine is 
working 100% on war production— 
twenty-four hours a day, seven days 
a week. Of course, that’s quite as it 
should be; and that’s probably what you're doing, too. 


Wolverine Condenser Tubes are on the job in many important installations—both land and sea. 


Operators know that they can depend on Wolverine’s high, uniform quality. As Wolverine is 


a division of Calumet and Hecla, this quality is now controlled from mining the original ore 
to turning out the finished product. 


And every step in the manufacture of Wolverine Condenser Tubes is accompanied by con- 
stant, uncompromising testing and inspection. Condenser tubes must undergo many tests 
that are not necessary with other kind« of tube; and Wolverine has always been noted for the 
painstaking quality of its inspection .nd supervision. 


So in these times and in the times to come, it will always be to your advantage to specify 
“Wolverine” for your condenser tube requirements. 





December, 1942—A Gulf Publishing Company Publication 





to the engine is illustrated. Treibgas can 
be used in Otto-cycle engines built for 
fueling with gasoline without alteration 
of the engine. Its use in diesel engines 
requires expensive changes in the cylin- 
der head. Actual operation with Treib- 
gas shows results very similar to those 
with gasoline. Treibgas has a high 
octane number. The cost of conversion 
from gasoline to Treibgas is approxi- 
mately 280 RM. This is soon covered by 
a tax rebate allowed to vehicles using 
home-produced fuels, among which 
Treibgas is included. Treibgas prices 
are fixed at 15 percent below those for 
gasoline, weight for weight. At the end 
of,1939 there were approximately 30,000 
German vehicles using Treibgas. At the 
beginning of 1942 the number of ve- 
hicles was probably approximately 100,- 


000, or 20 to 25 percent of Germany’s 
total pre-war commercial fleet. 


Determination of Olefins in Gaseous 
Hydrocarbons, B. R. STANERSON AND 
H. Levin, Ind. & Eng. Chem., Anal. Ed. 
14 (1942) pp. 782-4. 


A method is described for determin- 
ing olefin content of gaseous hydrocar- 
bons by direct titration of the sample 
dissolved.in cold chloroform. Bromine 
in glacial acetic acid is used for titra- 
tion. The reagents and apparatus, as 
well as the procedure followed, are 
described in some detail. The method 
has given satisfactory results on syn- 
thetic gaseous blends comprising the 
complete range of unsaturated com- 
pounds for C; and C, hydrocarbons as 





“JOHN ZINK again does something 
Startling in the development 
of BURNERS” | 
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JOHN ZINK BI-MIX DIRECTIONAL HEAT BURNER 


Can be furnished as gas burner only or as combination oil and 
gas burner. ADJUSTABLE — the operator can turn the burner 
to place the heat where desired. 


Write for details 
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well as the C; olefins in small amounts. 
The higher gaseous olefins (Cs, Cs, and 
Cs) can be determined to the exclusion 
of ethylene if not more than 10 percent 
of ethylene is present. Five tables anc 
data are presented in the article show- 
ing typical results obtained when analyz- 
ing various types of blends. The method 
is suitable for routine plant control 
purposes because of its simplicity and 
rapidity. Hydrogen sulfide, mercaptans, 
and 1,3-butadiene interfere with the 
analysis and must be removed. 


Determining the Oil Content of Par- 
affin Waxes, R. Lee anp V. A. Katr- 
cHEvsky, Ind. & Eng. Chem., Anal. Ed. 
14 (1942) pp. 767-9. 


The paper describes a simple and re- 
liable method for the determination of 
oil in scale and refined paraffin waxes 
containing not over 10 percent by 
weight of oil. The method is based on 
the selective separation of oil and wax 
by solvent extraction with methyl ethyl 
ketone under carefully specified condi- 
tions. A 25-gram sample of wax in 375 
cc. of methyl ethyl ketone is chilled to 
—25°F. A portion of the chilled mix- 
ture is filtered by means of an immer- 
sion-type filter leaf using vacuum. The 
amounts of oil and solvent in the filtrate 
are determined by evaporation of the 
ketone. It is not necessary to filter the 
entire chilled mixture nor to wash the 
cake, since the proportion of solvent 
and oil in the filtrate is the same as 
that in the chilled mixture. The appara- 
tus and procedure for using it are de- 
scribed in detail. Analytical results on 
known oil-wax mixtures are given, and 
show that for waxes containing less 
than 1 percent of oil the method gives 
results that are accurate to within 
+0.05 percent. A table showing the re- 
sults as obtained by three laboratories 
is given. Except in one instance these 
differ from the average by less than 0.1 
percent. A table showing a comparison 
of determinations by the press method 
and the proposed methods is included. 
These data show that scale and refined 
waxes can be readily distinguished on 
the basis of oil contents as determined 
by the proposed method but not by the 
press method. 


Extraction of Metallic Constituents 
from Oils, E. P. RitrreERSHAUSEN AND 
R. J. DeGray, Ind. & Eng. Chem., Anal. 
Ed. 14 (1942) pp. 806-7. 


The article describes an extraction 
method that has been successfully ap- 
plied to used oils in which the metallic 
components were suspended as well as 
dissolved, and to various’ other mate- 
rials such as paint driers, greases, and 
compounded lubricating oils containing 
a wide variety of additives. A sample 
in suitable size is diluted with naphtha 
and extracted with hydrochloric acid or 
other suitable extraction medium. The 
extraction is conducted in the apparatus 
known as the tetraethyllead extraction 
apparatus which is now obtainable from 
many laboratory supply houses. The 
aqueous extract obtained can be ana- 
lyzed for its metallic components by any 
desired method. A table is presented 
showing typical results obtained by the 
use of the method and a comparison of 
the results of the extraction method 
with those obtained by ashing. 
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ite eves of all 
merica are upon 
the United States 
Treasury Roll of 
Honor appearin 

in the “Payro 

Savings News.” 

For copy write 
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S of today, more than 20,000 firms of 

all sizes have reached the “Honor 
Roll” goal of at least 10% of the gross 
payroll in War Bonds. This isa glorious 
testimony to the voluntary American way 
of facing emergencies. 









“TOP THAT 10% BY NEW YEAR'S” 


Out of the 13 labor-management conferences sponsored by 
the National Committee for Payroll Savings and conducted 
by the Treasury Department throughout the Nation has 
come this formula for reaching the 10% of gross payroll War 
Bond objective: 


1. Decide to get 10%. 
It has been the Treasury experience wherever manage- 
ment and labor have gotten together and decided the 
job could be done, the job was done. 

2. Get a committee of labor and management to work out 


But there is still more to be done. By 
January 1st, 1943, the Treasury hopes to 
raise participation from the present total 
of around 20,000,000 employees investing 
an average of 8% of earnings to over 
30,000,000 investing an average of at least 
10% of earnings in War Bonds. 





You are urged to set your own sights 





details for solicitation. 

a. They, in turn, will appoint captain-leaders or chair- 
men who will be responsible for actual solicitation of 
no more than 10 workers. 

b. A card should be prepared for each and every worker 
with his name on it. 

c. An estimate should be made of the possible amount 
each worker can set aside so that an “over-all” 
of 10% is achieved. Some may not be able to set 
aside 10%, others can save more. 


3. Set aside a date to start the drive. 
4. There should be little or no time between the announce- 


ment of the drive and the drive itself. 
The drive should last not over 1 week. 


5. The opening of the drive may be through a talk, a rally, 


or just a plain announcement in each department. 


6. Schedule competition between departments; show 


progress charts daily. 


7. Set as a goal the Treasury flag with a “T.” 








accordingly and to do all in your power to 
start the new year on the Roll of Honor, to 
give War Bonds for bonuses, and to pur- 
chase up to the limit, both personally and 
as a company, of Series F and G Bonds. 
(Remember that the new limitation of pur- 
chases of F and G Bonds in any one calen 
dar year has been increased from $50,00(¢ 
to $100,000.) 


TIME IS SHORT. Our country is counting 
on you to— 


“TOP THAT 10% 
BY NEW YEAR'S” 
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NEW EQUIPMENT FOR THE MODERN PLANT 











Asphalt Fiooring 
THE PHILIP CAREY MANUFACTURING 
COMPANY 

The Philip Carey Manufacturing 
Company, Lockland, Cincinnati, Ohio, is 
offering an asphalt covering for use 
over wood base, as an alternate for steel 
and concrete. The product is known as 
Elastatite Industrial Flooring. 

Advantages claimed for the covering 
are: hardness, toughness and density re- 
sulting in remarkable resistance to wear 
and abuse; ability to withstand moving 
loads of great intensity; resiliency that 
makes it comfortable under foot, less 
tiring to workers; non-skid surface that 
lessens accidents; resistance to fire and 
moisture; dustless surface which is nec- 
essary in so many industries; reasonabie 
cost; low maintenance. 


Heat Exchangers 
THE BROWN FINTUBE COMPANY 


The Brown Fintube Company, Elyria, 
Ohio, has announced that it will build 
and sell complete ready-to-use heat ex- 
changers for the duration, as a service 
to buyers who are unable, due to the 
rush of war work, to get needed equip- 
ment from their usual sources of supply. 

According to a company spokesman, 
Brown Fintube heat exchangers will be 
built in all standard types, including a 
twin-section unit, and in any capacity 
desired to meet practically any heatirg 
and cooling requirement. Brown Fin- 
tubes, with their exclusive welded con- 
struction that provides an integral bond 











Brown Heat Exchanger 


of metal between the fin and the central 
member, said to result in high thermal 
efficiency and trouble-free operation, 
will be employed as the heat-transfer 
tube in all cases. 

All heat-transfer calculations will be 
made by engineers newly employed for 
this particular purpose, who have had 
long, specialized and successful experi- 
ence in this work, and having the ad- 
vantage of the Brown Fintube’s thor- 
oughly equipped heat transfer labora- 
tory for test runs, etc. 


Aneroid Manometer 
TAYLOR INSTRUMENT COMPANIES 

Taylor Instrument Companies, Roch- 
ester, New York, has designed a mano- 
meter for flow or liquid-level service, 
which operates without mercury or oth- 
er liquid. A further advantage is that 
sealing liquids rarely are used. 





® SPEED PRODUCTION! 





®*GIVE YOUR LUBES 





THAT NATURAL BLOOM! 





easy way? 


Why tie up valuable equipment and labor 
that blending demands? 


Why not give your lubes the proper cast the 


® USE NEW FLUORESCENT GREEN HW 








New Fluorescent Green H W is not an extract. It is an 
efficient additive, producing a natural bloom without 
affecting fire, flash, pour or carbon tests, while ren- 
dering the oils stable to light, heat and storage. 


WRITE FOR SAMPLES, PRICES AND INFORMATION 


Leading companies have used Wilmot and Cassidy products 
for more than ten years. 





WILMOT & CASSIDY, INC. 


108 PROVOST STREET - 
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BROOKLYN - 


NEW YORK 


Replacing the stuffing box is a new 
torque tube assembly which gives a 
completely closed system and is de- 
signed so as to eliminate friction and 
lubrication. This new assembly also does 
away with the lost time involved in 
maintenance. Friction, lost motion and 
wear are further reduced by the absénce 
of internal pivots and springs. 

Metal beliows respond to the pres- 


j 


Aneroid Manometer 





sure variations and insure faster re- 
sponse under ordinary circumstances 
with immediate reaction to sudden 
changes in flow. The sturdy bellows are 
built to withstand high over-range 
without damage. 

Under steady flow conditions the Tay- 
lor Aneroid Manometer is accurate 
within one percent of scale range. It is 
available for all types of indicating and 
recording meters and controllers and is 
supplied for standard ranges between 20 
and 500 inches of water. The range can 
be changed right on the job by substi- 
tuting pre-calibrated torque tubes. 


Two Pen Recorder 
COCHRANE CORPORATION 


Cochrane Corporation, Seventeenth 
and Allegheny Avenue, Philadelphia, 
has a new two-pen electric flow meter, 
in effect two complete flow meter re- 
ceivers mounted within one double depth 
case, for use where panel space is at a 
premium or where it is desirable to 
have two related flow records on the 
same chart. 

Both receiver. mechanisms can_ be 
swung out and operate in the swung- 
out position.. The connection between 
the rear receiving mechanism and its 
pen arm must necessarily be detachable 
and is arranged with a self-aligning V- 
notch junction. 

Where two related measurements are 
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Saving steel in refinery construction “ 


Information supplied by “Petroleum Refiner” 


Normally, considerable steel is used in refineries for 
stanchions for supporting overhead piping. Structural 
steel sections, special pressed-steel shapes and used 
or new pipe have been used as supports. Steel is hard 
to get now. Wood may serve for supports, releasing 
steel for other uses. A refinery engineer says: 


“Contrary to popular belief, wooden columns are 
far more fire resistant than unprotected steel sec- 
tions, especially those made of thin-pressed 
plates. Wooden columns will char on the surface, 
but do not lose strength and will last for hours 
where steel may collapse within a few minutes. 
Creosoted poles are cheaper, do not require 


painting and protective concrete foundations. 
They are easily installed, moved around, recov- 
ered and are plenty strong for any loads usually 
encountered in practice. In dangerous locations 
wooden top beams can be made reasonably fire 
resistant by nailing thin sheets of galvanized 
iron to them.” 


A refiner plans to carry 100 yards of oil pipe on a 
support made. of a double row of 12-foot, standard 
3-inch pipe with a spacing of 20 feet between the 
pairs. Substitution of wood columns for pipe stand- 
ards would save 2900 pounds of steel, not including 
the top beams. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED e 


FERROMOLYBDENUM © “CALCIUM MOLYBDATE” 


2 TRE OE Yess: 
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involved, the operator has often suffi- 
cient gpidance by observing the coinci- 
dence, or lack of it, of the two pens. 
However, this does require that he note 
which pen is which. For cases where 
continual reference must be made to this 
relationship of the two records, ratio 
indicating pointer can be incorporated. 
The clearly visible red target moves 
to right or left from the center point 
on the scale and thus shows at a glance 
whether there is an excess or deficiency 
of one of the quantities with respect to 
the other. The pointer movement more- 
over is 2% times greater than the dif- 
ference between the two recording pens 
and is thus much more readily noted. 

Integrating feature can be furnished 
on both mechanisms but reading of rear 
mechanism integrator requires opening 
case and swinging front mechanism for- 
ward. 


Midget Hoist 
YALE & TOWNE MANUFACTURING 
COMPANY 


Yale & Towne Manufacturing Com- 
pany, Philadelphia division, has an- 
nounced the “Midget King” electric 
hoist to help industry save needed time 
and speed production efficiency. 

The hoist is said to be mechanically 
perfect, both in design and overall effi- 
ciency. Every advanced engineering skill 
is included in its construction. The hoist 
is made to lift %-, %4-, “Y- and 1-ton 
loads. 

The cost of operating the hoist is very 
economical — costs approximately two 
cents a day; and is made both A. C. and 
D. C. models. Not only is it economical 
in operation, but it requires no extra 
equipment — just a place to hang, an 
electric outlet to plug into, and it’s 





with the new 


process is simple. 


To fabricate a typical tool— 


welding. 


2. Fill undercut, 


3. Hot wipe, to 
shape, to save grinding. 





MAKE YOUR OWN 
CUTTING TOOLS 


COLMONOY 
W C R ALLOYS 


Bridge the gap between high speed 
steel and the carbides. Reclaim old, and 
make new cutting tools by welding. The 


1. Undercut carbon steel shank, 
leaving a fillet for ease in 


using ordinary 
hard facing welding procedure. 


approximate 


4. Wet grind, using green silicon 
carbide rough and finish wheels. 


WRITE FOR LITERATURE 
Immediate delivery of all grades of W C R Alloys at all branches. 


WALL-COLMONOY CORP. 


720 FISHER BLDG., DETROIT, MICH. 
Branches in New York City, Blasdell, N. Y., Chicago, Tulsa, Los Angeles, and in Canada 


J 


pig 


a 


ar 








CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 





172 








Midget Hoist 


ready for work in a jiffy. Although the 
hoist does a tremendous lifting job, it 
is not a heavy, bulky tool. It can be 
carried to any place in the plant with 
very little effort. Yet despite its light- 
ness, it is tough; it’s durable and sturdy 
in every mechanical feature assuring 
long use, easy to service, and best op- 
erating results. 

The most important feature, however, 
is the Midget King’s speedy, economical, 
and efficient operation that cuts min- 
utes from all handling jobs in which it 
is used. And, besides, they free tools and 
men to concentrate on getting more 
done—sooner. 


Synthetic Corundum 
LINDE AIR PRODUCTS COMPANY 

The Linde Air Products Company, 30 
East 42nd Street, New York, has an- 
nounced that synthetic white sapphire 
—the mineral corundum unpigmented 
and of gem quality—is now available 
in the form of boules. 

The boules, the form in which the 
sapphire is manufactured, each weigh 
at least 150 carats and are of regular 





American-made sapphire boules. Left, a 200- 
carat boule typical of present commercial pro- 
duction. Right, the 1943 model, one of the 
largest yet made by The Linde Air Products 
Company. It weighs about 350 carats and its 
total actual length is 234 inches. 
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cylindrical shape, enabling gem 
cutters to standardize on cut- 
ting and sawing procedures. 
The material, as now made, is 
practically perfect, any imper- 
fections being microscopic in 
size and having no effect what- 
ever on the quality of the ma- 
terial for precision bearing sur- 
faces and other essential indus- 
trial parts. 


Instigated by the need of a 
domestic source of industrial 
gems, the manufacturer in less 
than two years equalled. and, in 
some respects, has surpassed 
the quality of European gems, 
formerly the only synthetics 
obtainable. Since domestic prodmction 
started, it has grown so that it is now 
capable of handling the entire military 
demand for all the United Nations. 

Mineralogically, the hardness of the 
American white sapphire is exceeded 
only by the diamond. Once they are cut, 
the jewels are also surprisingly tough in 
terms of resistance to breakage by im- 
pact. Moreover, because they have a 
melting point of over 3700° F., they are 
also heat resistant to a high degree. An 
additional advantage is the boules’ uni- 
formity of size and shape, which leads 
to economical cutting. 

Many essential uses are already being 
made of jewels cut from these syn- 
thetic boules. Among locations where 
they serve economically are as the jewel 
bearings of chronometers, compasses, 
and electrical, fire-control, and aircraft 
instruments. In such instruments, they 
are employed in the form of ring bear- 
ings or V-type and cup-type end bear- 
ings. 

Other successful although still ex- 
perimental uses of the white sapphires 
are as thread guides in the manufacture 
of rayon, as orifices for flow meters and 
oil-burning equipment, and as insulators 
in gas-filled or vacuum thermionic de- 
vices. Indications are that they are also 
suitable for use as diesel-engine injector 
nozzles, as rollers for small needle bear- 
ings, and for cutting tool tips to per- 
form high-speed finishing operations on 
certain non-ferrous metals. 


Maintenance 
OAKITE PRODUCTS, INC. 

Oakite Products, Inc., 5}0B Thames 
Street, New York, has published “War- 
time Maintenance Digest,” which des- 
cribes how cleaning materials, de-scal- 
ing methods and related techniques are 
being used in refining to shorten equip- 
ment downtime. It includes 41  fre- 
quently occurring equipment-mainten- 
ance, plant-housekeeping and sanitation 
jobs. 

For each task it outlines in data sheet 
form: material used; method followed; 
time saved; fire or other hazards elim- 
inated; other advantages gained. 


Gas Burner 
WEBSTER ENGINEERING COMPANY 


Webster Engineering Company, Tul- 
sa, has introduced a new type gas burn- 
er, designed for service in air-heating 
furnaces for working pressures from 25 
t» 100 pounds with forced draft. 

_ This new Hi-Low Register Type Gas 
burner has a main burner capacity of 
8,000,000 Btu per hour, with pilot burn- 
e: capacity of 5,000,000 Btu per hour. 
he unit is equipped with electric igni- 
n and thermocouple type safety de- 
‘e. The burner guns, air lotivres and 


t 
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Hi-Low Register Burner 


air vanes can all be adjusted from out- 
side the furnace by means of a geared 
mechanism. The design of the burner 
permits its application in vertical or 
horizontal furnaces. 





Official of Foxboro 
Company Is Dead 


Bennet B. Bristol, who in 1908 with 
his brother Edgar H. Bristol founded 
the Industrial Instrument Company, 
which later became The Foxboro Com- 
pany, died at his summer home at Fal- 
mouth Heights, Massachusetts, Novem- 
ber 10. 


Bristol was born in Naugatuck, Con- 
necticut, May 3, 1868. In 1893 he was 
graduated from Stevens Institute of 
Technology. Throughout the history of 
The Foxboro Companv he served as its 
treasurer. He was president of Foxboro 
National Bank, a director of Citizens 
and Manufacturers National Bank of 
Waterbury, Connecticut, and chairman 
of the board of trustees of Foxboro 
State Hospital. 
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YOUR HEATER DETERMINES RESULTS 
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HERE are all types of installations, for all 


types of products, for many varying 


conditions. Only experience can assure 


selection of the proper heater. Only sound engi- 


neering can help you secure most profitable 


results. Aleorn has had eighteen years’ experi- 


ence covering the industry’s most vital changes. 


Alcorn has served the largest companies, and 


also the smallest units. 


ALCORN COMBUSTION COMPANY 


SCHAFF BLDG., PHILADELPHIA 


LOS ANGELES 


HOUSTON 


SAN FRANCISCO 


WORN PIPE FITTINGS 
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Today, it is essen- 
tial to salvage used 
pipe and fittings 
for re-use when- 
ever possible. You 
may find some fittings to have worn, 
corroded or battered threads, but 
even such fit- 
tings can be 
Imade fully 
serviceable by 
means of 
Smooth - On 
No. l. 

This iron 
repair cement 
fills all voids 
between the threads, and ex- 
yands as it hardens to form a last- 

ingly tight joint, even under 
™ high temperatures and pres- 
sures. Smooth-On can be ef- 
fectively used in this manner 
even if the fitting is a size 
larger than the pipe or nipple 
as in the illustration below. 

Smooth-On will also stop a 
leak at a threaded joint with- 
out the necessity of disassem- 
bling and remaking the joint. 


1 jie 


Simple, concise instructions for this and 
hundreds of other material-saving re- 
pairs to plant equipment and pipe lines 
are given in this 40-page practical repair 
manual, A war-time necessity in every 
plant. Your copy sent 
FREE if you fill in and 
return the coupon. 


Get Smooth-On No. 1 in 
7-oz., 1-lb. or 5-Ilb. cans or in 
25-lb. or 100-lb. kegs from 
your dealer, or if necessary 
from us. For your protection. 
insist on SMOOTH-ON, used 
by engineers and repair men 
since 1895. 


SMOOTH-ON MFG. CO., Dept. 11 
570 Communipaw Ave., Jersey City, N. J. 
Please send SMOOTH-ON HANDBOOK. 






































SMOOTH-ON HANDBOOK 
SHOWS HOW 
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* BUSINESS NOTES x 


Putman Promoted 
By Westinghouse 


H. V. Putman, manager of the trans- 
former division of Westinghouse Elec- 
tric & Manufactur- 
ing Company, has 
been elected a vice 
president of the com- 
pany. He has been in 
charge of the trans- 
former division since 
November, 1940. 

He is a native of 
Barker, New York, 
and was educated at 
Union College, Sche- 
nectady, New York, 
completing his de- 
gree of doctor of 
philosophy in 1925. 

Two years later he joined the West- 
inghouse organization as a design engi- 
neer On synchronous motors at the East 
Pittsburgh works. In 1930 he was 
transferred to Sharon as assistant mana- 
ger of the engineering department of the 
transformer division and two years later 
became manager of engineering. 





H. V. PUTMAN 


Routh Is Vice President 
Of Mathieson Alkali 


Esse E. Routh has been elected vice 
president and director of sales of Ma- 
thieson Alkali Works, 60 East Forty- 
second Street, New York. His promo- 
tion followed resignation of John A. 
Kienle, who retired after 42 years of 
service. 

Routh has the distinction of having 
spent his full business career with Ma- 
thieson Alkali Works. He is a graduate 
of Virginia Polytechnic Institute and 
Davidson College. His first activity was 
at the Virginia works at Saltville. He 
was Sovthern sales manager from 1920 
until 1928, when he became general 
manager of sales. 

Another promotion brings Robert J. 
Quinn to the post of assistant to the 
director of sales. He was graduated 
from the University of Illinois in 1912 
and joined the company in 1920 as 
Western district sales manager at Chi- 
cago. Three years later he went to 
New York headquarters as assistant 
general manager of sales. 

D. W. Drummond has been appointed 
general manager of sales. He is a grad- 
uate of the University of Pennsylvania, 
1926, and joined Mathieson in 1938, be- 
coming manager of solid carbon dioxide 
sales in 1939. 


General Electric Announces 
Engineering Staff Changes 


Recent changes in the technical staff 
of General Electric Company brought 
D. L. Beeman to the post of engineer 
in the industrial power section and R. S. 
Sage to the post of engineer, mining 
section. They succeed E. G. Merrick 
and F. L. Stone, who will continue in 
their respective sections under especial- 
ly assigned duties and as engineering 
consultants. 

Along with these promotions, J. D. 
Wright, manager of the industrial en- 
gineering department, announced trans- 
fer of petroleum industry application 
engineering responsibilities from the 
mining section to the chemical section, 


STUFFING BOX 
? ° «© «© « « LEAKAGE 


headed by T. R. Rhea. This will now 
be known as the petroleum and chem- 
ical section. 


Beeman, a native of Morton, Illinois, 
was graduated in 1929 from Stanford 
University with a degree in electrical 
engineering. He entered the employ of 
General Electric Company in Septem- 
ber, 1929, as a student engineer on the 
company’s test course at the Schenec- 
tady plant. Subsequently, he was also 
on test at the Pittsfield and Philadel- 
phia plants. 


In 1935 he was transferred from the 
relay engineering division of the switch- 
gear department, Philadelphia, to the 





H-W 
Continuous Drainers 
TYPES 


90 DUO-PHASE 
91 DUO-GRAVITY 





Hanton-waters, INC. Type 90 Drain- 
ers are designed for duo-phase continuous 
draining of water, condensate or oils from 
systems operating under pressures up to 500 
Ibs. Especially adaptable for use as steam 
traps on fractionator reboilers, kettles and 
other temperature equipment where steam is 
used as a heating medium and constant elimi- 
nation of condensate is desirable for accurate 
temperature control. 

The Type 91 Duo-Gravity Drainer is iden- 
tical in construction details to the Type 90 
Drainer, except that the float arm is weighted 
to cause the float to sink in liquids of gravities 
higher than 40° API (.825 Sp.G.) and float on 
water. 





FRICTION 





The elimination of stuffing box permits greater 
accuracy by removal of frictional loss and is par- 
ticularly desirable where corrosive liquids are 
handled. 


Information on all HANLON-WATERS Equipment 
available at representative nearest you 


HANLON-WATERS, INC. 


TULSA, OKLAHOMA 
New York, Chicago, Pittsburgh, Philadelphia, St. Lou's, 
Denver, Los Angeles; Shreveport, La.; Fort Worth, 
Houston, Corpus Christi and Odessa, Texas 
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done in the 


THE WORLD always sings the praises 
of men of accomplishment. Others may 
contribute valiantly, but it is those who 
carry the ball .. . those who get the job 
done... who pave the way for progress. 


In the oil business these ball carriers 
are found in the operating divisions 
where the pace is fast and the responsi- 
bilities great. 


“Getting the job done” here may ex- 
tend from the operating executive to 
the field superintendent, who controls 
and directs, on the ground, field invest- 
ments running into thousands of dollars, 
or to the refinery engineer charged with 
the adaptation of the latest scientific 
processes to the economical production 
of petroleum products. 


THE OIL WEEKLY . 
For the drilling, production and pipe line industry 


THE PETROLEUM REFINER ©® 
For the oil refining and natural gasoline industry 


THE GULF PUBLISHING COMPANY 


. 3301 BUFFALO DRIVE 








SPECIALIZATION 2 


/ 


for the men who get the job 


oil industry 


Whether they be managers, superin- 
tendents, or engineers, these men are 
essentially specialists. Their decisions 
must be right and their follow-through 
effective. Their problems are specific 
and peculiar to the job at hand, and 
they have no time for generalities. Their 
thinking and action must be shorn of 
all lost motion. And those who would 
sell or serve them must align themselves 
accordingly. 


This is the premise upon which the 
success of the Gulf Publishing Com- 
pany’s specialized oil publications has 
been established; specialized publica- 
tions serving the specific needs of the 
two major engineering and technical 
divisions of the Petroleum Industry. 


fe Ol P. ublications 


THE COMPOSITE CATALOG 


THE REFINERY CATALOG 
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BATES-GRATES 
FOR YOUR OPEN STEEL 
FLOORING AND YOUR 
FLOORS, TOO, WILL BE 
CLEANER AND SAFER 


See that scraper tread—and 
— the crisp lines of the Hex 

cross bar? That gives a safer 
and cleaner tread and at the bottom of 
those cross bars you find clean, well- 
shaped fillets made by the metal dis- 
placed in the Bates patented process 
—no metal is lost. The weld is cleaner 
and stronger. The floor is cleaner and 
stronger. Yet, opensteel flooring made 


under Bates patents costs no more. 







Write for 8% x 11 
booklet that ex- 

plains all details & 
and shows many 
fine installa- gm 


tions. 


WALTER BATES COMPANY, INC. 
208 S. LA SALLE STREET - CHICAGO, ILLINOIS 
OPEN STEEL FLOORING + STAIR TREADS 
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air circuit breaker engineering division | 


there. In 1936, he joined the central 
station engineering department at Sche- 
nectady. Since November, 1941, Bee- 
man has been an application engineer 
in the industrial power section there, 
specializing in industrial power distribu- 
tion problems. 

Sage was born in Terre Haute, In- 
diana, and was gfaduated in 1907 from 
Rose Polytechnic Institute with a B.S. 
degree in electrical engineering. He 
joined General Electric at Schenectady 
the same year as a student engineer 
on test, and in 1910 was transferred to 
the D-c motor engineering department 
there. In 1913, he joined the power and 
mining engineering department, now the 
industrial engineering department. 


In 1935, Sage was transferred to the 
steel mill section, where he handled ap- 
plication engineering problems of the 
steel industry. Since 1940, he has been 
an application engineer in the mining 
section, 


Girdler Expands Its 
Processing Department 

The Girdler Corporation, Louisville, 
Kentucky, has expanded the activities of 
its Gas Processes Di- 
vision to include such ™® 
activities as gas syn- 
thesis, conversion 
and utilization for the 
chemical, petroleum 
and edible-oil indus- 
tries. The expansion 
has resulted in the 
addition of several 
research specialists 
to its technical staff. 

Seymour Faulkner 
who for the past 
year has been doing 
consulting engineer- 
ing work for The Girdler Corporation, 
has now joitred its staff to direct the de- 
velopment and further the sales of cer- 
tain new processes and catalysts to be 
used in the gas, chemical and other 
fields. Prior to 1941, Faulkner was asso- 
ciated with The Procter & Gamble Com- 
pany of Cincinnati, for more than 15 
years. While there, he worked for a 
time in the research department on cata- 
lyst and hydrogenation problems, and 
was later transferred to the development 
department for work on new processes 
and unit plant operations. For eight 
vears he was in responsible charge of 
the development section of Procter & 
Gamble’s business pertaining to new 
processes and improvements in the fields 
of hydrogen and water-gas manufacture 
and purification, catalysts, hydrogena- 
tion, high-vacuum distillation and deod- 
orization, decolorizing and _ bleaching, 
antioxidants and rancidity inhibitors, 
and solvent extraction, as well as a num- 
ber of other miscellaneous, associated 
fields. Faulkner is a member of the 
American Chemical Society, the Ameri- 
can Institute of Chemical Engineers 

Dr. J. Earl Taylor, forr.erly with the 
research department of Tise Procter & 
Gamble Company, is now with The 
Girdler Corporation, in charge of a re- 
search group. Dr. Taylor has spent the 
past 14 years in research on catalysts 
and catalytic processes for the produc- 
iton of hydrogenated glycerides, alco- 
hols and similar products. 

A. A. Azar, formerly of Koppers 
Company, Bartlett-Hayward Division of 
Baltimore, has joined the engineering 





S. FAULKNER 
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Maintenance 
Cleaning 
that 
helps assure 


MORE 


| oe 
FASTER 


QUIPMENT down-time is 

NON-PRODUCTIVE time. 
To help you hold this to a mini- 
mum, Oakite wartime degreas- 
ing and cleaning materials are 
specially designed to clean fast- 
er, conserve precious man-hours 
nd keep equipment operating at 
peak efficiency. As a result, 
r-aintenance cleaning performed 
the SPEEDY, dependable Oak- 
ite way helps assure MORE 
FUEL... FASTER! 


SAVE TIME ON 
THESE 7 JOBS: 


Cleaning Heat Exchangers 
De-scaling Diesel Engines 
Cleaning Tank Car Interiors 
Salvaging Valves, Fittings 
Cleaning Filter Presses 
Washing Used Steel Drums 
Cleaning Absorption Towers 


NOQuUhon = 


Doing these SEVEN mainte- 
nance jobs the recommended 
Oakite way will show a surpris- 
ing saving in time. Let us prove 
it! Write today for helpful data 
on ANY cleaning operation you 
want performed faster, easier, 
better! 


OAKITE PRODUCTS, INC. 
50B THAMES STREET, NEW YORK, N. Y. 


Representatives in All Principal Cities of the 
United States and Canada 
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Qualified 


Welders and Procedures 


for Fabricating 





Flousto™ ’ 


Experienced designing and fabrication engineers 





INDUSTRIAL DIVISION 
Tue Nationac Raorator Company 


237 Central Avenue, Johnstown, Penna. 


2ase send me more information: 
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& SUPERHEATERS ARE 


"SAFER" 


with 
LONERGAN ENGINEERED 
; high pressure 
high temperature 


POP SAFETY 


MBVALVES 


The valve illustrated 
has full throat tube 
and high lift, which 
induces high capaci- 
ty... exposed spring 

. and is fitted 
with lifting lever. 
Conforms to the 
A.S.M.E. Code... 
and is standard 
LONERGAN | qual- 
ity. 



























Ask about 
Model WTN-EL 
Pop Safety 
Valve 


J. E. 
Lonergan 


Company 


216 N. 2nd St. 
PHILADELPHIA 
PA. 





SAFETY AND RELIEF 


VALVES 


PRESSURE AND VACUUM 


B GAUGES 


POWER PLANT SPECIALTIES 





@ Lonergan Pop Safety Valves, 
Pressure Relief Valves, and 
Pressure Gauges, are made in a 
complete range of types and 
sizes. Special constructions to 
meet unusually severe service 
conditions. For information, 
write, or get in touch with our 
district representatives: 


HOUSTON 
Power Specialty Co., 
25 N. Live Oak St. 
LOS ANGELES 
John G. Bell Co., 712 E. 6th St. 


SAN FRANCISCO 
J. O. & C. U. Martin, 637 Minna St. 
































staff of The Girdler Corporation. Azar 
has spent 14 years in the design, con- 
struction and operation of numerous 
types of gas plants and engineering de- 


velopment of new processes such as 
heavy oil cracking. 


Acetylene Association 
Elects New Officers 


Newly elected officers of the Inter- 
national Acetylene Association, chosen 
at the annual meeting in Cleveland, 
Ohio, recently, are: Ellsworth L. Mills, 
president; Glenn O. Carter, vice presi- 
dent; Herbert F. Reinhard, secretary; 
and Philip Kearny, treasurer. 

Mills is vice president of the Bastian- 
Blessing Company, Chicago, manufac- 
turers of oxy-acetylene welding and 
cutting equipment. Carter is a consult- 
ing engineer with The J.inde Air Prod- 
ucts Company and a niember of the 
executive board of the Compressed Gas 
Manufacturers’ Association. Reinhard, 
who will serve as secretary for the 
eleventh time, is associated with Union 
Carbide and Carbon Corporation, New 
York. Kearny, who has_ previously 
served as a director, vice president, and 
president of the association, is president 
of the K-G Welding and Cutting Com- 
pany of New York City. 

Directors, who will serve for three 
years, are Henry Booth, vice president, 
Shawinigan Products Corporation, New 
York; E. L. Mathy, vice president, 
Victor Equipment Company, San Fran- 
cisco; and R. B. Swope, president, 
Southern Oxygen Company, Arlington, 
Va. In addition, the following will con- 
tinue to serve as directors: Eimer H. 
Smith, Smith Welding Equipment Cor- 
poration, Minneapolis; H. P. Dolisie, 
Canadian Liquid Air Company, Ltd., 
Montreal; C. D’W. Gibson, Air Re- 
duction Company, Inc.; C. O. Epper- 
son, National Cylinder Gas Company, 
Chicago; W. C. Keeley, National Car- 
bide Corporation, and H. S. Smith, 
Union Carbide and Carbon Corporation. 

Members of the executive committee 
of the association for next year, are: 
H. S. Smith, Gibson and Kearny. 


Thomas C. Wilson, Inc. 
Moves to Larger Plant 


Thomas C. Wilson, Inc., manufacturer 
of pipe and tube cleaners, has moved 
into a larger plant at 21-11 Forty-fourth 
Avenue, Long Island City, New York. 


Floor space is three and one half times 
that of the former plant. 
Additional 


machine tools have been 








GASKETS 


“MELRATH” 
“MELOIL” 
“MELBESTO” 


@We make gaskets in 
steel, copper, lead, 
monel metal stainless 
steel, Armco iron, 
aluminum, nickel, 
fibre, rawhide, rubber 
or any other material. 
Plain, corrugated or 
perforated metal. Met- 
al- asbestos and other 
combinations; to suit 
any use—for gasoline, 
acids, oil, chemicals, 
alcohols, steam, am- 
monia, ete. Any size, 
shape, quantity. 


MELRATH 


SUPPLY & GASKET CO., INC. 


Tioga & Memphis Sts., Phila., Pa. Est. 1909 











Why play 
blindman’sbuff? 


“Some people waste a 
whole evening trying to 
find a ‘nice,’ ‘cheap’ place 
to stay. Not me! I pick out 
a good hotel and my wor- 
ries are over. Everything I 
need is right at my elbow.” 
J. D. FINDLAY, 
Raleigh, N. C. 


AMERICAN 
HOTEL ASSOCIATION 


FOR A FRESH START 
STOP AT A 


HOTEL 
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MURRAY 750 K.W. CONDENSING TURBO-GENERATOR 


(Shop test view) 


Generator has convenient top mounted air cooler and enclosure for 
exciter and collector rings. Complete protection is provided against dust or 


acid fumes. 


Turbine is designed for 250 lbs., 475° F. and 28” vacuum; and two of 


these units are in operation at a large chemical plant in Virginia. 


MURRAY IRON WORKS COMPANY, Burlington, lowa 











nv 








= CITY 


GLAMOUR CITY OF THE RESORT WORLD 


>. 4 The Reforma, hotel of the future, provides 
superb, ultra-modern rooms and suites — at 


- Qi & Gas Separators 
API Bolted Tanks, Galvanized 
and Painted Steel 
Oil & Gas Heaters 
Welded Production Tanks 


rates much lower than for comparable accom- 
modations in the United States. A splendid 


— opportunity to see quaint Mexico in luxury. 
American and Mexican food. Write for details. 
ALBERTO R. PANI..Managing Director 


ANTONIO PEREZ....Resident Manager 


+ oe + 





Pafecedtoen 


THE HOTEL - OF TOMORROW 























J. SMITH SUPPLY CO. 
NOWERY . | 


SAVE YOUR TIRES! 
four Mexico on Rented Tires while having your own tires reconditioned. 


WRITE FOR INFORMATION 
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Official Navy Photo 


‘Jap Slappers!” 
NAVY MEN CALL 
THEM “P. T. BOATS” 


Small, light and with an amazing amount 
of speed, the famed “P. T. Boats” can out- 
maneuver any destroyer, cruiser or battle- 
ship the enemy has ever built. They 
carry a death sting in their fore and aft 
torpedo tubes. And for their splendid 
accomplishments as fighting crafts, they 
are the pride and joy of the Allied naval 
men the world over. Their worth has 
been admirably proven on the field of 
action. 

Layne Pumps and Well Water Systems 
bear an amazing similarity to the P. T. 
Boats, on the points of sturdiness. First 
in genuine quality and second, in that 
they, too, have proven their worth on the 
field of action. These Water Systems have 
been designed and are being built to 
fulfill a tremendously important task—that 
of providing millions and millions of gal- 
lons of water under any and all condi- 
tions. Throughout the Nation, the name 
Layne is as famed in the water producing 
field as is the name of P. T. Boats in 
Naval warfare. 

Hundreds and hundreds of Layne Well 
Water Systems are now serving army 
camps, naval stations, ship yards, flying 
fields and munitions plants. Their quality 
is worthy of outstanding recognition. For 
late catalogs, bulletins, etc., address 


LAYNE & BOWLER. INC. 
Memphis, Tenn. 





Layne-Arkansas C 
Layne-Atiantic Com 


y 
Layne-Louisiana Company 
oe Well Company 
me-New York Company. 
Layne-Northwest Compan 
Layne-Ohio Company _ 
Layne-Texas Company . be 
Layne-Western Company... Kansas City, ™ 
L-wne-Western Co. of Minn. == PERO ODONG» Minn. 
international Watcr Supply, Ltd...London, ont, 





installed and output of equipment has 
been stepped up to meet demand for its 
products. 


Midwest Machinery to 
Represent Roto Company 

The Midwest Machinery Company, 
8028 Forsythe Boulevard, St. Louis, has 
been selected as sales representative in 
southern Illinois and a part of Missouri 
for Roto Company, Newark, New Jer- 
sey, manufacturer of tube cleaners. 


Cole Is Director 
Of Tool Engineers 


Lester M. Cole, district manager for 
Warner and Swasey Company at Hous- 
ton, has been elected a director of the 
American Society of -Tool Engineers 
from Region Number 17 for a two-year 
term. 

Cole came to Warner and Swasey in 
1925 as a tool designer and estimator. 
He has been manager of the company’s 
Houston office since 1928. 

A.S.T.E. Region Number 17 com- 
prises Houston Chapter No. 29, North 
Texas Chapter No. 51, and Wichita, 
Kansas, Chapter No. 52. Cole is past 
chairman of A.S.T.E. Houston Chapter. 


Filtrol Corporation 
To Larger Offices 


Headquarters of Filtrol Corporation, 
Los Angeles, has been moved from 135 
west Fifth Street to the Banks- Huntley 
Building, 634 South Spring Street. In 
explaining the move Wright W. Gary, 
president. said: 

“Manufacturing facilities, both at the 
California and Jackson, Mississippi, 
plants are being expanded so as to en- 
able us to fill war needs for materials 
going into aviation 100-octane gasoline, 
synthetic rubber and military lubricants. 
The manufacture of catalysts developed 
by Filtrol Corporation necessitates 
added personnel, thereby making our 
previous offices inadequate.” 


Westinghouse Makes 
Several Promotions 


Russell L. 
ed sales manager of the 
division of Westinghouse Electric & 
Manufacturing Company, Sharon, Penn- 
sylvania. A. C. Farmer, former assistant 
sales manager, has become assistant to 
the vice president. A. P. Bender, former 
sales manager of the division, has been 
made assistant sales manager in order 
to give him “the best possible oppor- 
tunity for complete recovery from an 
extended _ illness.” 

For the past six years, Whitney was 
sales manager of the porcelain depart- 
ment in Derry, Pennsylvania. He joined 
Westinghouse 22 years ago shortly after 


Whitney has been appoint- 
transformer 


he was graduated from the University 


of Colorado. 

Whitney was first assigned to the 
power sales department at East Pitts- 
burgh, then went to the Philadelphia 
sales office and later to Allentown where 
he became sales manager in 1931, fol- 
lowed by transfer to Derry in 1936. 

Farmer, born in London in 1886, 
joined Westinghouse in 1909 at the East 
Pittsburgh works and ten vears later 
was named manager of the distribution 
transformer section of tke supplv de- 
partment. In 1931 he was appointed 
manager of distribution apparatus sales 
and was named assistant sales marager 
at Sharon in 1932. He received the 


Westinghouse Silver “W” and Order 
of Merit in 1936 for “distinguished sales 
promotional capacity and energy.” 

Bender, a native Pittsburgher, came 
to Westinghouse in 1906 as an electrical 
engineering graduate of the University 
of Pittsburgh. Since 1934 he has been 
transformer division sales manager. 
Union Asbestos Gets 
Army-Navy Pennant 

The Army-Navy award for excellence 
in war production has been awarded to 
Union Asbestos & Rubber Company, 
Paterson, New Jersey plant. The pen- 
nant was presented in behalf of the 
Navy by Lieutenant Commander Sam- 
uel J. Singer. Executive officers of 
Union Asbestos & Rubber Company 
who attended were, L, L. Cohen, chair- 
man and founder; James FH. Watters, 
president; L. J. Silverman, executive 
vice president; Rudolph Wild, vice pres- 
ident, and J. H. Balch, secretary. 


Homestead Employes Get 
Highest Maritime Award 

The United States Maritime Commis- 
sion has awarded to the men and women 
of Homestead Valve Manufacturing 
Company, Corapolis, Pennsylvania, the 
highest of all its awards, the M Pen- 
nant, Victory Fleet Flag and award of 
Merit Badges. 

F. E. Schuchman, general manager of 
the concern, accepted the pennant. Law- 
rence E. Coulter, president of local No. 
1351 of the United Steel Workers of 
America, represented the employes in 
accepting labor merit award insignia. 


De Laval Service 
Engineer Dies 

William Salt, who was in charge of 
the service department of De Laval 
Steam Turbine Company, Trenton, New 
Jersey, died October 31. He had been 
associated with the company more than 
40 vears. 





FOR SALE—Two 250 hp. boilers, two stage air 
compressors, 75 kw. a.c. generator, ammonia 
condensers, receivers, pumps, hoists, motors, ab- 
sorbers, generators, valves and fittings. Must 
dismantle at once. Capital Ice Refrigerating Co., 
Ind:anapolis, Ind. 











If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work. 


25 Years Successful Experience 
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GASOLINE IS 


To tight a mechanized war takes thousands of planes, 
tanks and other motorized equipment. All requiring 
huge quantities of gasoline. Important as the bombs 

they carry, is the fuel that makes possible 


completion of the bombers déadly missions. .. 
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Discharging oil cargos hours earlier,” goes the 
story of Yarway Impulse Trap equipped tankers. 


The quicker heating and greater sustained heat- 
ing efficiency which Yarway Impulse Traps afford 
make a big difference in tanker operation—par- 
ticularly at a time when every available barrel of 
space is vital, and tankers must be kept on the 
move at maximum pace. 


Its ability to discharge <ontinuously on heavy loads 
and intermittently on light loads insures quicker 
heat-up and holding peak temperatures on the hun- 
dreds of vessels on which they have been installed. 


Then too, the Yarway Impulse Trap is a “natural” 
for Marine Service. It is entirely unaffected by the 


rolling and pitching of the ship. Its trouble-free de- 
sign (only one moving part—a simple valve) insures 


The Yarway Impulse Trap for marine service is 
made in both forged and cast steel body types with 
flanged, screwed or socket welding ends and with or 
without integral strainers. Write for Bulletin T-1737. 


YARNALL-WARING COMPANY 
128 Mermaid Ave. Philadelphia 





"YAR WAY IMPULSE STEAM TRAT 


Staudarnd MODELS... 
Your '\NAR MODELS” 


Help Us to Help You Through ; 


* Increased Production 


* Elimination of “Specials” 


* Greater Availability of Equipment 


MASONEILCAN 





a. 
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TO ASSURE VICTORY 


BUY UNITED STATES WAR 
SAVINGS BONDS ESTAMPS 
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. .. to you that it’s still wise to keep a good balance between 
tube cost and tube life. 


If your problem is creep and pressure, inquire about DM tubes. 


If you are having trouble with oxidation and corrosion, ask about 
Sicromo tubes. 


We believe that these tubes give the best performance per dollar 
invested. Consult us without obligation. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
Steel and Tube Division 


Manufacturers of Timken Tapered Roller Bearings for automobiles, 
motor trucks, railroad cars and locomotives and all kinds of indus- 
trial machinery; Timken Alloy Steels and Carbon and Alloy Seamless 


é 
Tubing; and Timken Rock Bits. 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


SEAMLESS STEEL TUBES 
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O more metal is required for a good 
trap than for one ill-suited to the serv- 
ice, and frequently less. Yet, time after 
time, installations go in that soon have to 
be replaced simply because the service is 
too severe. The result is double expendi- 
ture of money, metal, and manpower. 
Armstrong Traps are built to stand up 
under the hardest possible service and 


therefore require very little maintenance 
on any kind of service. Armstrong fur- 
nishes very complete data to make trap 
selection quick, simple, and accurate. In 
addition, Armstrong traps are backed up 
by an outstanding group of factory rep- 
resentatives covering every principal in- 
dustrial center. For complete protection, 
use Armstrong Steam Traps. 


GOOD REPAIR 








HERE is a new. bulletin designed 
to help plant maintenance men 
get the maximum life out of 
their steam traps. The data in- 
cludes suggestions on installa- 
tions, testing 


inspection, repairs 


and ‘trouble shooting If you 
have not already received a copy 
of this guide, send us your name 
and we will be glad to mail one 


promptly without obligation 


ARMSTRONG MACHINE WORKS, 852 Maple St., Three Rivers, Michigan 


December, 1942—A Gulf Publishing Company Publication 














| # 
es 


EMPLOYING EVERY PRACTICABLE 
FACILITY FOR THE QUANTITY PRO- 
DUCTION OF TUBULAR HEAT EX- 
CHANGERS REQUIRED FOR THE 
WAR PRODUCTION PROGRAM OF 
SYNTHETIC RUBBER, AVIATION 
GASOLINE AND EXPLOSIVES. 


Automatic Welding Facilities 






















ALCO CLAMP 
RING JOINTS 


SS? 


© alll wey | 5 to 15% STEEL 
: a 5s ati mm 
ai J HEAT EXCHANGERS 











Alco Heat Exchanger 
Clamp Ring Type 


Stress Relieving Furnaces 


} 


For complete information regarding : 







Alco Clamp Ring Construction obtain 
Radiograph isha Bulletin No. 1032 


AME RICAN ‘Lo como 1 COM PANY 
ALCO PRODUCTS DIVISION . 
i 30 cHURCH hate NEW onnes N.Y. ee ne . 









. _ DUNKIRK, a y. 
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PLANT SIMPLIFICATION is in order ... stipulated 
for new construction or remodeling. This 
stripping of ‘non-essentials” applies to 
equipment as well. 

New emphasis therefore is placed on the 
more practical scientific applications of 
measurement and control instruments. Their 
duties are enlarged. Their selection must be 
scrutinized with greatest care, since replace- 
ments to cover “mistakes” may be difficult. 

Such new and heavier responsibilities are 
safely entrusted to Metric-American crifice 
meters, flowmeters and controls. They have 
a complete range and adaptability within 
their fields; a proven efficiency that is a 
matter of performance record the country 
over. 

These American Meter Company instru- 
ments themselves are streamlined for elim- 
ination of all superfluous or vulnerable parts. 
Practical instruments ... sensitive yet rug- 
ged ... they have fewer working parts; 
less angular movement and less friction in 
travel, counterbalances and safeguards to 
insure closer accuracy. Low-cost accuracy at 
maintained highest standards! 


Metric-American orifice meters at a 


simplified new gasoline plant where 


ee eee ee METRIC METAL WORKS e ERIE, PENNSYLVANIA 


minimum. The finished liquid product 


is piped to a refinery at which high- 
while the residue gas is sold to a utility 
ww " METER COMPANY 


for war plants. 
INCORPORATED (ESTABLISHED 1836) 


MEASUREMENT ENGINEERING AND PROCESS CONTROL 


For the asking: bulletins that will acquaint you with all Metric-American instruments for flow measurement and control of gases, air, steam, oil and other fluids. 
1931 
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Schematic arrangement of mechanisms 
which balance temperature and air pressure 
in the Micromax Pneumatic Controller. 


FOR Steady TEMPERATURES 
USE THE DOUBLE-ACTION OF 


MICROMAX CONTROLLERS 


Pages six and seven of our catalog on Micromax Con- 
trollers are extremely interesting to anyone concerned with 
the securing of exceptionally steady temperature conditions in 
coil, tower or reboiler. For these pages show the way in which 
Micromax provides the two actions necessary for control . . . 
first, the action which is a direct function of temperature and 
second, the action which is a function of both how far and how 
long temperature is off the control point. 

These two actions, sometimes called set and reset, but 
we believe better termed primary action and droop-correcting 
action, are accomplished in Micromax by mechanisms so big 
and simple that the mere photograph on the pages referred to 
is practically a diagram of operation. The accompanying text 
shows how two balances—an electrical balance for measure- 
ment and a pneumatic balance for control—are combined to 
make possible the sensitivity and responsiveness which are 
necessary to close, steady control in the manufacture of high- 
uniformity petroleum products. 

This Catalog is N-OOB, ““Micromax Pneumatic Control.” 
It will be sent on request. 


Jri Ad N-33A-702(56) 
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A Micromax Pneumatic Controller 
is a complete, integrated unit, fac- 
tory-assembled and _ requiring only 
connections to couple, valve, plant air 
and electricity, in order to be fully 
ready to operate. 

Both recorder and controller, a 
Micromax does the entire tempera- 
ture-iiandling job. It has all settings 
right at the instrument; the operator 
can get at them whenever he desires. 
It is fully automatic; self-standardiza- 
tion removes the last need for daily 
attention. It automatically gives no- 
tice long before it needs chart, ink, 
or dry cell. It is strongly built; parts 
are machine-type in rigidity, finish, 
accuracy of dimensions and exactness 
of assembly. This instrument is really 
a machine; a machine-tool for precise, 
dependable, regulation of any tempera- 
ture-using process in the refinery. 


LEEDS & NORTHRUP COMPANY, 4923 STENTON AVE., PHILA., PA. 





LEEDS &. NORTHRUP 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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lomorrow’s P roducts... 


Today aviation gasoline, toluene, 
butadiene are the tools of war in which 
many KELLOGG-built plants are specializ- 
ing—products vital to our future and 
needed in ever-increasing quantities to 
assure Victory. 

The accelerated development of 
these processes of today is swiftly shaping 


the products of tomorrow. KELLOGG’S a4 E L L O  ¢ G 
share in the solution of the needs of 








today gives assurance to refiners that DESIGN, CONSTRUCTION and LICENSING 

KELLOGG plants will meet the new and a i I}.10.U _( 

changing demands of the future. © Shotuamsenatne Deameenamassiiieienine came 
© UI Processes . . . . .. for Lubricating Oi! Refining with Propane and 


Phenol - Deasphaiting - Dewaxing « Solvent Extraction and Acid Treating Plants 


' THE M. W. KELLOGG COMPANY . JERSEY CITY, NEW JERSEY . 225 BROADWAY, NEW YORK 


Los Angeles: 609 South Grand Tulsa: Philtower Building 
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LANDIS 
Engineers 
Are Keeping 
Pace With 


Vital War 


Production 
Demands 





More Production—Greater Accuracy is uppermost in the 
minds of LANDIS Engineers as they methodically streamline 
the LANDIS: LINE—gearing it to the war effort. 


Odd machine sizes are eliminated, old type Heads discon- 





tinued—New Machines standardized and geared to higher 
speeds—all without sacrifice in efficiency for the user—in an 


effort to keep pace with vital War Production demands. 


li LANDIS MACHINE COMPANY 
<AND E> WAYNESBORO, PENNA,, U. S. A. 


THREADING MACHINERT—THREAD CUTTING DIE HEADS—COLLAPSIBLE TAPS 
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Step by step for thirty-five years the 
Cottrell 
veloped in line with upward industrial trends, 


Process of collection has been de- 


towards higher temperatures, larger capacities 
and more rigorous demands. 


The Cottrell is positive, by suitable technical 
design it is adaptable to any specific condition. 


In the catalytic process beyond the regener- 
ator—where the catalyst has been refined and 
is ready to re-enter the system—there still 
remains those ultra fines which no mechanical 
collector will recover—the waste gases from 
the Multiclone are passed through the Cottrell 
Electrical Precipitator, thus insuring that 
practically every last particle of the valuable 





catalyst is recovered. Hour after hour, day after 







WESTERN 


ENGINEERS, DESIGNERS AND MANUFACTURERS 
OF EQUIPMENT FOR COLLECTION OF SUSPENDED 
MATERIALS:-FROM. GASES AND LIQUIDS 


2 Re 4 45 


_ PRECIPITATION COMPANY OF CANADA, i. ” DOMINION “SQUARE i pe MONTRE. 
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FOR Big Hard Yobs Abuywhere THE 


COTTRELL ELECTRICAL PRECIPITATOR 


day, the endless chain continues, made pos- 
sible by the ability of the VS Multiclone and 
the Cottrell Electrical Precipitator to collect 
and recirculate the valuable catalyst without 
appreciable loss. 


With tons upon tons of valuable catalysts 
passing through the system each minute even 
a small loss would in a short period amount 
to proportions that would seriously undermine 
the practical and economical operations of 
the process. 


The importance of the high overall recovery 
of the VS Multiclone and Cottrell Precipitator 
is thus self evident. 


“CATALYST 


Write for the new bulletin 
RECOVERY” 


itati 
CORPORATION | 
Main Offices: 1028 W. NINTH ST., LOS ANGELES, CALIF. 


a neki a by 


EAN FEARED, CA 
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TEXACO 
DEVELOPMENT 
CORPORATION 


PATENT LICENSES 
IN THE 
PETROLEUM INDUSTRY 


TEXACO DEVELOPMENT CORPORATION 
A Subsidiary of The Texas Company 
26 Journal Square : Jersey City, N. J. 
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PIPING PREFABRICATION 
AND INSTALLATION 


O meet America’s great war needs... 
¥ 3 plants“are expanding, new ones are being 
built. this vital construction work — piping Af 
al“sorts, shapes and sizes is needed. To spéed 
these piping installations, Shaw maintaiys, in 
addition to its home plants, a complgte and 
highly skilled field force with complejé facilities 
for doing fast, efficient work, righfon the job. 
Thus work moves faster —vitaWtime is saved. 


Since 1893, Benjamin F.Ashaw Company has 
specialized in prefabef€ated piping. To meet 
the demands ofMhe country at war— Shaw 
brings to eyer¥ job undertaken — the skill result- 
ing fre ifty years of experience. 


Our engineering staff is available to you on any 
piping problem. We invite your inquiry. 


in 


Sales Manager 








REINFORCED 
HERE 


It's the difference between RIGHT and WRONG 
—this “selective” reinforcement 


OTH mathematical calculations 
and practical tests* prove that the 
bursting stresses in an elbow are great- 
est at the crotch or inner wall. That’s 
why a special process is employed in 
producing WeldELLS which provides 
extra metal in this region of greatest 
stress as pointed out above. It is the 
nearest possible approach to the “One 
Hoss Shay” ideal of absolutely uniform 
streneth throughout. 


And it’s also one more example of 
the length to which we have gone in 
producing WeldELLS to follow sound 
engineering considerations—considera- 
tions which mark the difference be- 
tween right and nearly right. 

An extra value, this—and opposite 
are listed other extra-value features 
that are combined in no other fittings 
for pipe welding. Yet: WeldELLS 


cost no more! 


TA’ OR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 


New York Office: 50 Church Street @® 
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Philadelphia Office: Broad Street Station Bldg. 














WeldELLS 


have everything— 


No other fittings for pipe welding 
combine the features found in 
WeldELL. In addition to that 
described, they include: 

> Seamless—greater strength and 
uniformity. 

> Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

® Precision quarter-marked end— 
simplify layout and help insure 
accuracy. 

> Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
> Wall thickness never less than 
specification minimum—ass ures 
full strength and long life. 

® Machine tool beveled ends— 
provides best welding surface and 
accurate bevel and land. 

& The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the world—insures 
complete service and undivided 
responsibility. 

















* The amount by which stress is greater at the 
crotch in a fitting having uniform wall thick- 
ness depends only on its radius. Mathematical 
analysis (specifically the Lorenz formula) shows 
the stress at the crotch to be: 


_ pr (2R -r) 
2t (R -r) 
Where S = Bursting stress, lbs. per sq. in. 
p = Internal pressure, Ibs. per sq. in. 
r = '% inside diameter of fitting (O.D. 


if Barlow’s formula is desired). 
t = Wall \thickness in inches. 
R = Center line radius of fitting, inches. 
Numerous tests by the Research Division of 
Taylor Forge show the formula given above to 
be somewhat on the conservative side. 
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Protectio 


n...tailor-made 


Chosen to protect product quality, it can’t be replaced today. 


HOW to make Aluminum Alloy processing 
equipment last longer than its “economic 
life”. .. HOW to head off “‘normal depre- 
ciation”... HOW to carry on through the 
emergency when replacement materials 
aren’t available. There’s undoubtedly an 
answer to each of these problems, but it has 
to be tailor-made to suit your conditions. 

We'll gladly help you solve these 
problems. 

If you can anticipate attack by the 


materials being processed, cathodic pro- 


ALCOA 
pepicy 
ey 


tection may stop this attack or slow it 
down considerably. Protective coatings 
may do the same. Corrosive coolants can 
often be deprived of their kick by the 
addition of inhibitors. If parts are worn 
or eaten thin, they can be built up by 
spraying on molten metal. 

Here’s your chance to profit by the 
years of research which Alcoa engineers 
have carried on. Tell your troubles to 
ALUMINUM COMPANY OF AmeRICA, 1951 
Gulf Building, Pittsburgh, Pennsylvania. 


ALUMINUM 
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To help you maintain the superior performance of 
Vi Al NTE N AN k your Fisher Controllers, we offer you, without 
charge, complete maintenance and repair parts 
information applying to the particular Fisher 
Controllers now in service in your plant. 
Simply give us the Serial Number that appears 
on each Controller. This number enables us to 
determine from our permanent requisition file the “ 
exact construction and operation details of your Xs 
Fisher Controllers. From that information we will 


prepare YOUR SPECIAL MAINTENANCE 


MANUAL containing replacement parts speci- 
fications, as well as installation, adjustment and: 
operation instructions. 


Now, more than ever before, your Fisher Auto- 
matic Controllers must be adequately maintained 
to insure uninterrupted operation. Those control- es 
lers have a big job to do, and they will do it if you = 


will give them proper care. Fisher Controllers 
seldom need attention, but periodic inspection 
may reveal worn parts...need of adjustment... 
lubrication needs ...or other minor corrections 





that if neglected may eventually cause serious 
production delays and even plant shut-downs. 


Write for your specially prepared Fisher Main- 
tenance Manual today — be sure to include Serial 
or Type Numbers of your Fisher Controllers. 


Proper priority certification required on all parts orders. 


* 
RSH ee r GOVERNOR COMPANY 
IRR MARSHALLTOWN, IOWR 
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Commercially proved in 1936, Houdry was the 
first—and for six years the only process producing 
aviation base stock by catalytic cracking. 

Among Houdry features are: high yield of high 
quality base stock; isobutane and isopentane pro- 
duction with low gas and coke; also low alkylate 















































———— ———— 
.7 a 
 — —— 
——==—=- ; 
_— t ‘ene 
Ps t 
h eee 
ee 7 —- 
. 4, — 
hi rd f } 
& a1 * 4 
_ at & : 
q a aii ) a! 
fobs ' ! | Y 
errr <x} ~ 4 v7, _ 
Uf iy ‘Se, A ie "y - 
ay ly Vz i ip 
et 4 
4 = 
Uy 3 | 


blending requirements. 

The sixteen Houdry Catalytic Process units in 
operation in this country have a charging rate of 
more than 200,000 barrels per day. Houdry units 
under construction will soon increase this capacity 


to 300,000 barrels per day. 


Thermofor Catalytic Cracking Process 


Latest development available under Houdry 
license is Thermofor Catalytic Cracking which 
offers— 
—the. additional advantages of continu- 
ous, counter-current cracking 
—a saving of 50% in strategic materials 
and a comparable saving in investment 


(over a complete plant) by the conver- 
sion of existing cracking facilities. 
The addition of reactor, thermofor kiln, catalyst 
elevators and facilities — will convert any existing 
thermal cracking or topping unit to a Thermofor 
Catalytic Cracking Plant. 


THE LUMMUS COMPANY ~- 420 LEXINGTON AVENUE, NEW YORK, N.Y. 


G00 SOUTH MICHIGAN AVENUE, CHICAGO, ILL. + 2315 TANGLEY ROAD, HOUSTON, TEXAS + 70 BARN HILL, WEMBLEY PARK, MIDDLESEX, ENGLAND 
FLORIDA G71, BUENOS AIRES, ARGENTINA 
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1. ACIDS HOLD A FRONT LINE POST in America’s production 


battle. In munitions factory, metal plant, oil refinery and textile 
mill . . . acid tanks, pipe lines and heating coils must resist the 
attack of industrial acids . . . keep them on the job without shut- 
downs for repairs ... 





3. EQUALLY IMPORTANT, TELLURIUM LEAD strengthens under 


stress — actually “work-hardens”. Tough to start with, it gets 
tougher when hammered, rolled, bent or stretched. Thus joints 
and turnover points are less subject to cracking . . . buckling and 
creeping are minimized...and resistance is increased to vibration 
and to fracture from repeated temperature changes... 


NATIONAL LEAD COMPANY—New York, Baltimore, Buffalo, Chicago, Cleveland, 
Cincinnati, St. Louis; National-Boston Lead Co., Boston; John T. Lewis & Bros. Co., 
Philadelphia; National Lead & Oil Co. of Penna., Pittsburgh; Georgia Lead Works, 
Atlanta; American Lead Corp., Indianapolis; Master Metals, Inc., Cleveland; The 
Canada Metal Co., Ltd., Toronto, Montreal, Winnipeg, Vancouver. 
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2. THAT'S WHY TELLURIUM LEAD is so well-suited for such 


equipment. This new alloy laughs in the face of hot sulphuric and 
other acids. A high-temperature lead, it has great resistance to 
acid corrosion —even at temperatures approaching its melting 
point. Thus it helps equipment stand up longer — helps keep it 
on a 24-hour shift... 





4. TELLURIUM LEAD COMBINES these important new advan- 


tages with the well-known properties of St. Joe chemical lead be- 
cause it is a special alloy of this time-tested metal and Tellurium. 
Fabricated in sheets, pipes and coils, its use in vital industrial 
spots is helping Liberty’s Arsenal “keep ’em rolling”. 


TELLURIUM LEAD 


° A NATIONAL LEAD COMPANY PRODUCT ~« 
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DID YOU EVER PULL THE TRIGGER 





Taz test tube is a mighty weapon 
in this war. It is the birthplace of 
strategic materials America must 
have to win. 

But the contents of a test tube 
mean little until the results of the 
experiments are put into full-scale 
production. That takes time—and 
wars won’t wait. 

In the vital chemical and petro- 
leum industries today, Badger is 
helping to cut down the precious 
time required to turn the findings 
of the test tube into a completed, 
working plant. 

Badger directs the process all of 
the way—from the first blueprint 
to the first blow of the whistle! 
With its large staffs of engineers, 
chemists, draftsmen, designers and 
construction workers, Badger gives 
the unified, co-ordinated effort that 
speeds production. 


Today, with our nation fighting 
for its very existence, Badger is 
serving the petro-chemical indus- 
tries—building plants and equip- 
ment for the manufacture of 
T.N.T., butadiene, alcohol, avia- 
tion gasoline, and many other criti- 
cal war materials. Tomorrow, when 
the peace is won, Badger will help 
convert the miracles of wartime test 
tubes into a greater service for a 
greater America. 


LICENSING AGENTS FOR THE HOUDRY 
CATALYTIC CRACKING PROCESSES 


:.8. Badger 


AND SONS COMPANY 
BOSTON .... EST. 1841 


NEW YORK e«¢ PHILADELPHIA 
SAN FRANCISCO « LONDON 


PROCESS ENGINEERS AND CONSTRUCTORS FOR THE PETRO-CHEMICAL INDUSTRIES 
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Wherever WILFLEY Acid Pumps have been fried, their record of 
performance in handling acids, corrosives, hot liquids, mild abrasives, 
etc., has produced orders for additional installations. In many cases, 
these new WILFLEY users have changed entire plants to WILFLEYS 
exclusively. That’s because the WILFLEY has no stuffing box —there- 
fore no stuffing box trouble. You get continuous —or intermittent — 
performance ‘round-the-clock without attention. That means increased 
production and lower costs. Made in 10- to 2,.000-G.P.M. capacities 
and 15- to 25-ft. heads and higher. No rubbing contact; effective seal- 
ing blades eliminate leakage problem. Write for complete details today. 


A. R. WILFLEY & SONS, Inc. Denver, Colo., U.S.A. 


NEW YORK OFFICE: 1775 BROADWAY, NEW YORK CITY, N.Y. 


WILFLEY 
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AT LOWER COST / 





The Army-Navy Production Award, recently 
conferred on The Chapman Valve Manufacturing 
Company, adds a new brigade to the Production 
Legion of American workers who have consistently 
worked harder and done more than they had to... 
plainly saying to the Armed Forces, by their accom- 


20 





plishments: “You're putting it on the line for us. And 
we're trying to do the same for you... to give you 
plenty of what you need, and get it to you in time.” 
This pledge of continuing allegiance to the Army- 
Navy E Flag is voluntarily made by every man and 


woman in the Chapman organization. 





ee 
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THE Chaphean Valve 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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OLIVER TOPFEED FILTERS 


Coming \' 
reaper RRR RTE 





Stemming from Petroleum—from Butadiene—the Syn- 
thetic Rubber Industry encountered a new filtration 
problem. 


Filtration specialists were called in for consultation. 
After exhaustive tests were conducted, the OLIVER 
TOPFEED FILTER proved practical and economical . . . 


... and NOW you will find OLIVER TOPFEED FILTERS 
included in the Synthetic Rubber Program. 


For many years Oliver United has directly served the 
Petroleum Industry: 


FIRST: - 


Filtration 


with Sweetiand and Kelly Pres- 
sure Filters for Batch Pressure 


NEW YORK, N. Y. 
33 West 42nd Street 


CHICAGO, ILL. 
221 N. LaSalle Street 


OAKLAND, CALIF. ° 


Factories: 








HAZLETON, PA. ° 
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with Oliver Drum Filters for 
continuous filtration, including 


LATER 


the precoat method 


. with Oliver Topfeed Filters for 


NOW Synthetic Rubber. These filters 


continuously wash and dewater the coagulated 
Latex —— processed from refinery products. 


Today’s demands for efficient equipment require exact- 
ing knowledge and experience. Oliver United with 35 
years of broad filtration experience is in a unique posi- 
tion for serving the Petroleum and Chemical Industries 
in these critical war days. 


Oliver United Engineers have solved many tough filtra- 
tion problems for the War Industries. Is yours next? 


Western Sales Div. 
OAKLAND, CALIF. 
2900 Glascock St. 


SAN FRANCISCO, 
CAL‘FORNIA 


ORILLIA, ONT., CANADA 12-OUF-4 
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HE Brown “Continuous Balance’ Air-o- 

Line Potentiometer Controller is the cul- 
mination of more than three-quarters of a 
century of experience in building industrial 
measurement and control instruments. 

The experience of the past combined with 
the demands of today have resulted in a new 
potentiometer air-operated controller that will 
meet the needs of many future years. 

In this radically new potentiometer con- 
troller a “Continuous Balance’? Unit takes the 
place of the galvanometer used in the conven- 
tional mechanical-type potentiometer employ- 
ing a periodic or cyclic mechanism. 

It is the only potentiometer-type instrument 
in which the air control flapper mechanism is 
instantly positioned in response to tempera- 
ture changes. 

The “Continuous Balance”’ measuring sys- 
tem makes it possible to take full advantage 
of thermocouple responsiveness. Positive con- 
trol action is assured by the well-known, 
dependable Brown Air-o-Line Control Unit, 


mL 


77 . 
Continuous 


POTENTIOMETER CONTROLLER 


PENN =YLVANY 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR (20. 


THE BROWN INSTRUMENT COMPANY, 4498 WAYNE AVE., PHILADELPHIA, 
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thousands |! which are in service throughout 
industry. 

The Brown Circular Chart Air-o-Line Po- 
tentiometer Controller brings to industry, for 
the first time, the ideal synchronization of 
measurement and control for temperature 
processes. 

In the synthetic rubber war program engi- 
neers have approved this instrument as the 
ideal controller for the difficult fractionating 
problems in the manufacture of butadiene. 


BULLETIN SENT ON REQUEST 


Outstanding features such 
as: Control Unit — Throt- 
tling Range Dial — Auto- 
matic Reset Dial—Booster 
Pilot Valve—Control Index 
Knob—Direct and Reverse 
Action—Compression Type 
Fittings—Control By-Pass 
Panel—Balancing Motor— 
Slide Wire—Pen Arm Re- 
lease —Chassis— are fully 
described in Bulletin 15-4. 
Write for it. 
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Balance 


MINNEAPOLIS, MINNESOTA AND 119 PETER STREET, TORONTO, CANAD‘ 
Wadsworth Road, Perivale, Middlesex, England 


Nybrokajen 7, Stockho!m, 





WAGNER POWER TRANSFORMERS 


70 CONSIDER IN ALL REFINING and CHEMICAL GO 
PLANTS PRODUCING AVIATION GASOLINE and ws 
BASE MATERIALS FOR SYNTHETIC RUBBER | 
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Wagner transformers can be furnished 
with junction boxes, “tailored” to 
meet any installation requirement. 








These junction boxes eliminate the 
expense of purchasing and installing 
separate devices, save valuable room 
and installation time, and add the 
SAFETY of entirely metal-clad appara- 
tus with no exposed live parts to 
cause damage or injury. 


Fealutes 


LIBERAL INSULATION—extra end-turn insulation on 






































coils provide protection agains? line surges and 
voltage disturbance ... HEAVY TANK CONSTRUC- 
TION — heavy steel plate, electrically welded, 
sand-blasted and flow-painted...CORE IRON OF 
NON-AGING SILICON STEEL— has high. magnetic 
permeability and has very low hysteresis and 
eddy-current losses ... STATIONARY CONTACTS— 


of hard-drawn copper, sweated and pinned into 














brass-shouldered studs . .. BUSHINGS— wet-pro- 
cessed, solid porcelain with sufficient mechanical 
and electrical strength to carry the load without 
puncturing... TRANSFORMER OiL—has high di- 


Send FOR BULLETINS TU-180 and TU-181 electric strength, proper viscosity, safe flash-point, 
illustrating and describing the complete line of 
Wagner Transformers. 142-12 A 


| is Wagner Electric Corporation 


_— * 6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 


and will not sludge. 
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DESIGNED AND MANUFACTURED BY 





BROWN FINTUBE ENGINEERS 





Brown Fintubes with their exclusive welded construc- 
tion, that provides an integral bond of metal between 
the fins and central member—resulting in high thermal 
efficiency and trouble-free operation, are used in all 
Brown Fintube heat exchangers and are available also 
in heat exchangers built by most other manufacturers. 


In addition, Brown Fintubes can be substituted, in 
existing heat exchanger shells for plain bare tubes by 
making a few simple changes in tube sheets, etc.— and 
are available in an almost infinite variety of lengths, 
tube OD’s, wall thicknesses, number and depth of 
fins—and in mild carbon or special steels to meet 
practically any heating or cooling requirement. Write 
for our fully descriptive catalog. 









@ The unprecedented demand for heat exchangers, due to 
the war, has created a “sold out” condition in the industry, 
resulting in long delayed deliveries, even to customers 
having high priorities. To help relieve this critical situa- 
tion, The Brown Fintube Co. will build and sell complete, 
ready-to-use heat exchangers for the duration, as a service 
to buyers who cannot get needed equipment from their 
usual sources of supply. 


Brown Fintube Heat Exchangers will be furnished in various 
types to meet a wide variety of heating and cooling require- 
ments and will employ Brown welded, integrally bonded 
Fintubes, in all cases, which instantly assures their high ther- 
mal efficiency and trouble-free operation. All heat transfer 
calculations will be made by engineers with long experience 
in this work—having the advantage of our thoroughly 
equipped heat transfer laboratory for making test runs, etc. 


We solicit your inquiries which will receive 
our careful and prompt attention—Write... 


THE BROWN FINTUBE CO. 


, 121 FILBERT STREET 


. ELYRIA, OHIO 
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ENGINEERING 
ADAPTABILITY 
DEPENDABILITY , 
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"ACHE 











THE PATTERSON FOUNDRY.& MACHINE CO. 
EAST LIVERPOOL, OHIO; U.S.A. 

















Therefore, when you bring your acid re- 
covery or production problems to CHEMICO, 
you know CHEMICO won't guess. Their ad- 
vice is authoritative and is backed by over- 
all guarantees of performance of all CHEM- 
ICO processes and equipment. 


CHEMICO recommendations... designs... 
processes... for the recovery or production 
of sulphuric or other acid . . . are based upon 
a solid foundation. 


This foundation includes 28 years of spe- 
cialized experience .. . the results obtained 
from installations in every industrial country 
in the world . . . unequaled re- 
sources and facilities ... and the 
combined skill of a staff of acid 
technologists of world-wide repu- 

tation. 


The entire CHEMICO organization is now 
engaged in furthering the national 
war effort and is at the service of 
any company requiring acid pro- 
duction or recovery for war pur- 
poses. 


30 ROCKEFELLER PLAZA, NEW YORK 


Cables, Chemiconst, New York 


Evropean Representatives: Cyanamid Products, Berkhamsted, Herts., England 


CHEMICO PLANTS are PROFITABLE INVESTMENTS 
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... THIS MAN 
CAN HELP TO 


77 QZ q 
H*:; the tube specialist representing NATIONAL’s Com- 
plete Tube Service. Today, when you can’t always get 
the exact tubing you’ve been using, he can be of invaluable 
service to you. 

He knows what various alloys will do in service. He can draw 
on his experience in recommending an available grade of tub- 
ing that will give the best possible service under your condi- 
tions. 

No one can tell how long this war will last, but long or short, 
the dominant factor today is increased output. Thus the selec- 
tion of proper tubes becomes of utmost importance. It is the 
key to faster operation and greater production. 

The most effective program then, is to take advantage of 
every possible help in selecting the best alloy tubes available 
to reduce “off stream” time. Any production time wasted now 
because of less efficient materials used would be a tragedy. 

NAaTIONAL’s Tube Specialists know how to help you keep 


your plants “on stream.” Why not take advantage of this 
service. There’s no obligation. We will be glad to cooperate. 
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NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 
United States Steel Export Company, New York 
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OFFERS COMPLETE COVERAGE 
OF MECHANICAL DRIVE TURBINES 
FOR REFINERY SERVICE 





Terry Solid Wheel Turbine with Top of Casing 
Raised. Note the ruggedness and the ease 
with which the interior parts can be inspected 
— one of the country's leading oil companies 
employs 308 of these units for driving various 
types of refinery pumps. Full details are 
available in Bulletin $-116. 


THE TERRY STEAM 





Twelve Terry Solid Wheel Turbines, similar 
to the above unit, drive auxiliaries in the 
power house of an east coast refiner. They 
operate with steam at 625 Ibs. pressure — 
700° Total Temperature. Eight of the ma- 
chines exhaust against 125 Ib. back pressure. 
The first of these units was purchased in 1931. 
It proved entirely satisfactory so that as the 
plant was enlarged, duplicate Terry's were 


added. Bulletin 5-99. 


TURBINE. CO. 
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of su 
drive: 
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Axial Flow Impulse Terry Turbine — one of a complete line 
— built with either two or three rows of blading. These 
units, like all Terry turbines, are the result of over 45 years 
of successful experience in the manufacture of turbine 
drives exclusively. Completely described in Bulletin $-107. 
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4200 Horsepower Terry Multi-stage Turbine. 
Units of this type are employed extensively 
for driving large refinery pumps. The units 
may be designed for non-condensing, con- 
densing, mixed nee, or bleeder opera- 
tion. Nas may be equipped with constant 
speed or variable speed governors, remote 
speed controls or with special governors to 
meet unusual requirements. Ask for Bulletin 


SR-114. 
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“Gets the Jump” on 
Process Disturbances! 


Have you ever tried to drive a car at abso- 
lutely uniform speed? There’s only one sure 
way to do it. The instant you start to climb a hill, 
accurately judge the rate of rise... and imme- 














WRITE FOR detailed Bulle. 
tin A-330. The Foxboro Co., 
74 Neponset Ave., Foxboro, 
Mass., U. S. A. Branches in 
principal cities. 


x BS 
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st taking the Hills 
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HYPER-RESET 


Con trollers 1 











diately apply the right amount of gas you'll 
need to balance it! 

That's how HYPER-RESET in the Stabilog Con- 
troller ‘smooths out’ processes, too! Operating 
on an entirely different principle from previous 
standard controllers, it senses the rate-of-change 
of the disturbance at the very siart. Then in- 
stantly reacts to meet the maximum! It “gets 
the jump” on every disturbance! 

Actual installations show that HYPER-RESET 
gives stability never even approached before. 
It brings smoother recovery from any process 
disturbance...inaslittleas % the usual time... 
with as much as 50% reduction in the amount 
of upset. And it’s all accomplished with the 
single reset adjustment! 











STRATCO 









































STRATFORD 
ENGINEERING 
‘ee}*]-To)>7-yete), 


DIERKS BLDG. 
‘KANSAS CITY, 
MISSOURI 
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6° RIcFAID 


HEADS SNAP IN 
.-- SNAP OUT 





RiLFZea(b has the 
wide-open Adjusting Nut 
you can get hold of 


T’S RIGHT OUT in the open where you 

can get your hand on it, turn it easily 
to pipe size. It won’t bind — you can spin 
it, on the little 6“ wrench or the big 60” 
And Rt@aip has other work-saver features 
—quick grip and let-go jaws, heeljaw re- 
placeable, hookjaw with helpful pipe scale; 
powerful comfort-grip I-beam handle; 










ERY BUSINESS-LIKE, these RIZAID No. 11R Ratchet 
Threaders for pipe to 1/4“. You snap in the head, 
from either side—it stays firm while you thread; but 
you push it out easily for changing size. Alloy steel 
chaser dies quickly removed for regrinding, or revers- 
ing for close-to-wall threads, no special dies needed. 


EPE2S! wae CDE | ep vowns 


Dies for conduit work, if desired. Handy carrier free 
with complete sets. Six tools: 11R, OR, OOR, 11AR 
and two 3-way die stocks....Ask your Supply 
House for these speedy smooth-threading RIE&IDs. 


guarantee label on the housing saves you 
all housing troubles and repair expense. 
RinaID 


Made alsoin End Pattern forcoils.Millions ~~ y,7 


RIGaID 3-way Die Stocks 
— No. 30A, %" to 4%"; 
31A, V2" to x” 


. . 7 
in use — you save money, time and work Wrench, 
s1zes 


with Ri@aibs. Ask your Supply House. 6to 36” 





THE RIDGE TOOL COMPANY 
ELYRIA, OHIO, USA 
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How to calculate Rate of 
Heat Flow through Metallic Walls 











As a result of work done by Inco Technical 
Service, a new booklet, “Heat Transfer 
through Metallic Walls,” has recently been 
printed. 

It explains in detail how to calculate heat 
transfer, and covers conductance values of 
film, scale, and condensing vapor film. It 
also includes tables on thermal conductiv- 
ity of various metals, conductance ranges 
for metallic walls and films and other 
phases of the subject. 
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A valuable section of “Heat Transfer 
through Metallic Walls” consists of charts 
on heat transfer co-efficients for 11 different 


metals: 

Copper Lead 
Aluminum (2S) Cupro Nickel (70-30) 
Red Brass (85-15) Monel 

Admiralty Brass Inconel 


Mild Steel (SAE 1020) Stainless Steel (Type 430) 


Nickel Stainless Steel 
(Types 304, 316, 321) 


In addition to the information contained in 
this bulletin, Inco Technical Service will 
gladly furnish personal assistance in the 
solution of specific heat transfer problems. 

For copies of “Heat Transfer through 
Metallic Walls” please mail the coupon 
below. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 


eee en ee ee 


THE INTERNATIONAL NicKEL Company, Inc. 
67 Wall Street, New York, N. Y. 


Gentlemen: 


Please send me............ copies of your bulletin, 
“Heat Transfer through Metallic Walls” to: 





Refiner 12-42 
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Fuller Rotary egy 
Compressor. Capacity 
c.f.m. actual free-air deliv- 
ery. 100-lb. pressure. 





‘Round the Clock Performance... 
Fuller Rotaries Give it to You 


*Round the clock, 24 hours, day in and day out service with com- 
paratively little shut-down or maintenance expense. That’s why 
plant superintendents and maintenance men like Fuller Rotaries. 

Performance records show they’re truly the economical unit to 
install . . in a foundry $3.90 for repairs in three years; in a patent 










Obs 
>” BUILT FOR 
CAPACITIES TO 










sa a ol oR fastener plant, four years’ operation: ‘‘It has run 23 hours per day 
ar are stg me almost continuously and has given no trouble.’’ Not a cent was 
VACUU alga spent for repairs during these four years. 





REFERRED TO 






Repeat orders also tell a conclusive story. A steel company pur- 
chased its first Fuller in 1939 and to date has installed 14 machines. 
An oil company has purchased 31, acement company 28, machinery 
manufacturer 27, soap manufacturer 17. 

Get acquainted with Fullers. Write for new Bulletin C-5... it’s 


yours for the asking. 


FULLER COMPANY 


CATASAUQUA— PENNSYLVANIA 
CHICAGO—Marauette Bldg. SAN FRANCISCO—Chancery Bldg. 
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Your flow lines are the blood stream 
of the Nation’s fighting mechanism. 
They produce the fuels that move 
our ships, planes and tanks into 
action. So, keep ’em constantly 
surging with fighting power. 


To give our armed forces the war 
fuels they need to lick the Axis, 
your refining equipment must work 
harder and longer—and stand up 
under heavier loads. You must cut 
time-out periods to the minimum. 
And the more Republic Upson 
Alloy Stud Bolts you have in service 
the easier it is to do. 


REPUBLIC Ga 
‘Lpson Quality BOLTS AND NUTS 


Other Republic products include Electric Weld Casing, Tubing and Line Pipe — Electrunite Boiler and Heat Exchanger Tubes 


PULL UP TO 


Full War Production 


AND HOLD IT 


.. With the Aid of Republic Upson AMoy Stud Bolts 


Ordinary studs just can’t come up 
to wartime needs for emergency 
service. So, when your present studs 
give way, replace with stud bolts 
that are specifically built to take 
higher temperatures, higher pres- 
sures, severe corrosion and heavier 
wrenching over the long pull. Install 
Republic Upson Alloy Stud Bolts. 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division 
Sales Offices ¢ Cleveland, Ohio . 


GENERAL OFFICES e CLEVELAND, OHIO 


Berger Manufacturing Division ¢ Culvert Division 
Niles Steel Products Division ¢ Steel and Tubes Division 
Union Drawn Steel Division *¢ Truscon Steel Compan 

Export Department: Chrysler Bldg., New York, "y. 
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Gray Offers 
to the Petroleum Industry 


Two Refining Processes of Proven Merit 


GRAY CLAY TREATING: 


The accepted method of removing gum-forming constitu- 
ents from cracked naphthas without the use of chemicals, 
yielding a low gum-content gasoline which remains stable 
during long storage periods. More than 15% of the cracked 
gasoline produced in the United States is treated by the 
Gray Process in units ranging from 100 barrels to 30,000 
barrels per day capacity. 


* * * 


GRAY CATALYTIC DESULFURIZATION: 


The most economical method of removing mercaptan and 
non-mercaptan sulfur from naphtha to yield gasolines of 
high lead susceptibility without the use of chemicals. Appli- 
cable to straight-run naphthas and mixtures of cracked and 
straight-run naphthas, including motor fuels and aviation 
base stocks. Refiners are successfully desulfurizing thou- 
sands of barrels per day of sulfur-bearing naphthas by the 
Gray Catalytic Desulfurization Process. 


THE 


SRAY 


PROCESSES CORPORATION 


26 JOURNAL SQUARE + JERSEY CITY, N. J. 
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WELDING FITTINGS 


Now that “time” is the critical factor on so many welded piping jobs, 
it is more important than ever before to utilize the time-saving charac- 
teristics of Midwest Butt-Welding Elbows. 

Qualified pipe welders report that Midwest Elbows save time and 
trouble on the job because they are always accurately to dimension 
..» and because they are always uniform. Time is saved not only in 
lining up and in welding, but also because all pipe can be cut in ad- 
vance according to drawings. Another important advantage is that 
more uniform welds are assured. 

These features result from the design and from the unique process 
used in the manufacture of Midwest Welding Elbows. They are first 
made slightly oversize ... then accurately sized in compression at a 
forging heat. Special fixtures and machine tools assure accurate fin- (above) Exact included 


angle is the result of 


ishing. Ask for Bulletin WF-41 which gives all the facts. agg on wn — 


Midwest for machine- 


MIDWEST PIPING & SUPPLY CO., Inc. beveling the ends 


Main Office: 1450 So. Second St., St. Louis, Mo. (right) Sectional view 

Plants: St. Louis, Passaic (N. J.) and Los Angeles pe 92 well piece par 

Scales Offices: Chicago—949 Marquette Bldg. * New York (Eastern Division)—30 Church St. Gil bidcest Wetdion 
Los Angeles—520 Anderson St. °¢ Houston—229 Shell Bldg. * San Francisco—535 Call Bldg. Elbows (both Standar 
Tulsa—533 Mayo Bldg. and “Long Tangent’’). 
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MIDWEST WELDING FITTINGS SAVE TIME, IMPROVE THE DESIGN, AND REDUCE THE COST OF PIPING SYSTEMS 








NOW 2300-vo.T MOTOR CONTROL 
S NO LONGER A PROBLEM 


Here's everything you need 


Pre-engineered for Your Job between feed = | and motor 


Now, you can order a 2300-volt control unit as 
easily as you order a simple magnetic switch. Just # + @ 
tell us a few simple facts: the complete rating of your in a single ¢ ry trol unit 
motor, its locked-rotor current, and the type of load a 
it drives. We will deliver a factory-assembled control Pry 
unit that meets every requirement of your job. These \ 
2300-volt starters come to you as one complete unit 
with built-in short-circuit, overload, and undervoltage 
protection. 














No Special Enclosures to Build 


You don’t have to build any costly, time-taking, 
protective enclosures for these starters. The starter 
and bus structure are enclosed in a sturdy, steel, 
dead-front cabinet in which the high-voltage com- 
partments have been segregated to completely protect 
your personnel and equipment. 


For a Wide Variety of Motors 


These starters are available for full-voltage or 
reduced-voltage starting, reversing, and braking of 
squirrel-cage, two-speed squirrel-cage, wound-rotor, 
and synchronous motors. You can get one unit to 
control one motor or 
have several combined in 
one board to control any 
combination of these 
motors. 

Bulletin GEA-3660 
gives a_ well-illustrated 
description of all the 
features that make this 
new starter tops in the 
2300-volt field. Send for 
it today. General Elec- 
tric, Schenectady, N. Y. 


We 


The Novy “E”, for Excellence, has 
been awarded to 92,780 General 
Electric employees in six plants 

facturing noval ¢ 
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Neat in appearance, compact, 
and easily accessible, 





ONE UNIT OR A DOZEN 


These starters can 
be shipped separately 
or built as a unit con- 
trol board consisting 
of several starters. 
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These alloys, developed by Midvale for war, made possible the 
tremendous peacetime growth not only of the automobile indus- 
try, but, through it, of our whole national mode of living and 
thinking. For, if automobiles had been forced to rely on the 
carbon steels that built the railroads, the size and weight of all 
parts to secure required strength would have been prohibitive. 
Similarly, the work being done today at Midvale is promise of 
greater growth, undreamed-of possibilities —tomorrow. 


THE MIDVALE COMPANY - NICETOWN ~- PHILADELPHIA, PA. 
OFFICES: New York « Chicago + Pittsburgh » Washington + Cleveland « San Francisco 
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a SPHERES 








In providing for the handling and storage of high volatile liquids, 


four important factors must be taken into consideration — de- 












terioration, loss of volume, safety, and cost. 


Graver Spheres have long since proven their efficiency in handling 
various types of highly volatile liquids under pressure and have 
demonstrated their ability to prevent vapor loss. And, since the 
vapors are retained, protection against loss of quality or volume 
is insured. By the same token, danger from fire is greatly re- 
duced, and, as for cost, the experiences of users of Graver Spheres 


stand as evidence of their efficiency and economy. 








GRAVER TANK & MFG.(0.[NC. 


CATASAUQUA, PA EAST CHICAGO, IND TULSA 












CABLE ADDRESS — GRATANK 
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a: big problem is how to increase productive output with 
minimum expansion of plant space. Pomona Pumps not only pump 
water more efficiently at less cost, but they save 80% of the floor space 


required by other-type pumps of the same capacity. That’s a BIG saving! 


If you are now a Pomona owner, you already know the many savings 
Pomonas have made in your pumping costs. But it may be you can 
get still greater returns from your Pomona investment by taking 


fuller advantage of its space-saving compactness... 


HORIZONTAL 
PUMP 


VERTICAL 
PUMP 


2 
OH 


boa 
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SAT ISFA CTORY 














“SATISFACTORY”. .. this is the consistent service report from 
each of the many thousands of installations which include 
more than 30,000 TWIN G-FIN SECTIONS, some of which have 
been in operation for 10 years. 

This record is particularly significant because these units 
are being used on a wider range of heating, cooling, con- 
densing, and heat exchange services than any other design 


of heat transfer apparatus. Bulletin on Request. 
THE GRISCOM-RUSSELL CO., 285 Madison Ave., New York 


GRISCOM-RUSSELL 
TWIN G-FIN SECTION 
The Univertal Heat £ achange 
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ADVANTAGES 


® Suitable for any heat transfer service. 


® Can be used for other than original 
service without changing design. 


® Can meet desired changes in capac- 
ity or temperature range by sim- 
ply adding or removing sections. 

® Secure, virtually solid, lasting bond 
between fins and pipe, proved by 
thousands of installations. 

® No stuffing boxes, no packed joints, 

" no rolled tube joints. 

= Complete G-Fin elements can -be 
made of any material regularly 
used in heat exchangers. 

" G-Fin elements and also complete 
sections can be handled without 
heavy rigging. 

® Used for high pressures, high tem- 
peratures, dirty liquids, and fluids 
of low heat conductivity. 


Proved by 10 years of perform- 
ance and 30,000 units installed. 
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_ Auporoved 
PORTER Side Entering Agitator 


The new improved Porter side-entering agitator is constructed 
to give thorough agitation and long service. Construction is 
simplified as far as possible to eliminate wearing parts and 
at the same time produce a substantial unit that will seal the 
vessel and provide the desired degree of agitation. 

In order to resist action by corrosive liquids the parts 
operating inside the agitated vessel can be supplied in any 
metal or alloy. 

The Porter side-entering agitator is particularly applicable 
in vessels where vertical agitation is either undesirable or 
impractical. Standard units can be furnished to employ either 
belt or motor drive in sizes ranging upward from }/, H.P. 









Write for Bulletin SE-100 which gives complete details about this Porter Side Entering Agitator 





H. K. PORTER COMPANY, INC. 


| ae a Ce | | PENNSYLVANIA 


¢ 


December, 1942—A Gulf Publishing Company Publication 








57Ro= FECT pp asi 


OPERATING MECHANISMS 
and BODIES 


Let your eye follow the operating mechanism of this 
Kennedy Non-Rising Stem Screwed Gate Valve for oil 
and gas industry service. 








First, notice the large handwheel for ample lever- 
age. Then look at the heavy stem and the sturdy propor- 
tions of the twq parallel discs. The valve is shown in the 
closed position, and final closure is obtanied horizon- 
tally by means of wedges which spread the two discs 
apart and against the seats. Then, at the first opening 
motion, the wedging action is released, the two discs 
move away from the seats, and the valve opens easily. 


aman 


PEP IDOD DPE DRE RAPID DED EI DP IRD ORD II TS mm O rxecsemasecomennas Ya, 


Notice, too, the thick sections of body and bonnet, 
and the many little refinements of design that provide 
strength and lasting security. These valves are widely 
used in refineries, oil and gas fields, pump houses, and 
high-pressure oil or water pipe lines because a first trial 
invariably wins large repeat orders. 


You can obtain Kennedy Valves in a full range of 
sizes and pressures, with screwed or flanged ends and 
with non-rising stem or outside-screw-and-yoke. For full 
description, send for the 240-page Kennedy Catalog. 





THE KENNEDY VALVE MFG. CO. 
ELMIRA e NEW YORK 
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KENNEDY valves... pine fittings... fire 
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IF IT’S ALLOY ELECTRODES.. 


- PSH 





To answer the varied requirements ; 

for welding around refineries, P&H offers an advanced line of widely | 
approved electrodes including types to suit all analyses of stainless 
steels as well as for the welding of 4-6% chrome steels. 


Other special alloy electrodes are available for welding carbon-moly 
steels, for hard surfacing, resistance to abrasion, and resistance to | 
impact, as well as all grades of mild steel electrodes. Full information 
and procedures on request. 

P&H’s increased production of alloy electrodes 

assures promptest possible deliveries to refineries. 











-@ 











P&H-HANSEN SQUARE FRAME WELDERS give you the unique advantage of single or P 
multiple operation— all with one simple, foolprocf current control. This outstanding 
development can cut your investment in welding equipment, increase your welding 


efficiency. 
General Offices: 4590 W. National Avenue . . . Milwaukee, Wisconsin 
Canadian D.stribution: fhe Canadian Farbart>: se Co., Ltd. 






















ELECTRIC CRANES » ARC WELDERS + EXC 


ee ee wee 
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Rfler Cages 


.. there's no mistaking 


that Black and White 


separation 








TE means space ... black means 
W iicuic At a glance you know the 
level of the liquid in the column. The 
JERGUSON Reflex Gage provides the sure 
way to disclose this important operating 


condition. 











But the gage should provide more than 
maximum visibility. It should be strong 
enough and protected enough to stand 
up under high pressures, high tempera- 
tures and corrosion. 





Standard JERGUSON 
Transparent Gages—for Durability and JERGUSON Gages are 


use where the color or synonymous terms. 


condition of the liquid ° ° . 

must be observed—are Standard JERGUSON Reflex Gages are 

designed for pressures designed for temperatures ranging up to 

up to 2,000 pounds and 1000° F. and for pressures up to 3,200 ——— 
temperatures up to pounds. x 
1,000° F. 


Special Gages of both types designed for 
higher specifications. 


JERGUSON GAGE & VALVE CO. 














85 FELLSWAY SOMERVILLE, MASS. j 
REPRESENTATIVES: : 

Desco Corporation O’Brien Equipment Co., J. Arthur Moore, 342 Madison Ave., ' 
2nd & Welsh Sts., Chester, Pa. 2726 Locust Boulevard, New York, N. Y Es 
Associated Valve & Engineering St. Louis, Mo. The J. A. Rossiter Co., g 
Co., 510 North Dearborn St., Bushnell Controls & Equipment Co., Houston, Texas 
Ca.cago, Ill. (All of California) Murray-Baker-Frederic., Inc., 
W. D. Emery Co ro pee gr a 620-630 S. Peters St., 
1015 McBirney Building, se New O:leans, La. 
Tulsa, Okla. H. R. Bowers Paul B. Huyette Co., Inc., 

1758 Wright Ave., Cleveland, Ohio 401 North Broad St., 
12-JV-3 Rocky River Branch Philadelphia, Pa. 
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Specialists in designing and fabricating superior 
heat transfer equipment for 100 octane ‘gasoline 
and synthetic rubber plants 


? 











ENGINEERS & FABRICATORS, Inc. 


ja : 
ag ® P. O. BOX 7395 ( EF C ) HOUSTON, TEXAS 
= NS 
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Substitute for 


Scarcity 


Nineteen thirty - nine! 
That was the year Hitler 
started on his romp 
through Europe. And 
that was the year Mathieson introduced synthetic 
salt cake to the kraft paper industry. October, 
to be exact. At that time shipments of ordinary 
salt cake from Europe, which had supplied 
about half the salt cake required for our kraft 
pulping. operations, were cut off by the war. 
Except for the timely intervention of Mathieson 
Synthetic Salt Cake, which has since proved 
itself superior to ordinary salt cake, there 
might have been a serious dislocation in the 
kraft paper industry. 





How serious the threatened 
dislocation might have been, 
no one knows. But the 
gravity of the situation has 
been high-lighted by subse- 
quent reports on the importance of paper and 
pulp products in the war effort. “So vital is 
paper in waging war,” an authoritative source 
states, “it is estimated that the present struggle 
would be forced to stop within 60 days if the 
supply of pulp and its many products were 
cut off.” 





MATHIESON 


CHEMICALS 





Ry 


Among those products are 60,000 tons of kraft 
paper, required to interleave armor plate and 
cold rolled steel... 30,000 tons of kraft to 
package shells and high explosives ...and an 
entire carload of blueprint paper to design one 
modern aircraft carrier! All this in addition 
to thousands of tons of paper required for 
other wartime purposes—notably to package the 
“tools” of war and to record its innumerable 
decisions and directives, at home and in the 


field. 


An exclusive Mathieson 
product, synthetic salt cake 
is but one of the many aids 
to American industry 
developed by Mathieson 
chemists and engineers. 
Sodium Chlorite, another new Mathieson product, 
is widely used by the pulp and paper and textile 
industries as a bleaching and processing agent. 
And in Chlorine, Caustic Soda, Soda Ash and 
Ammonia, the Mathieson Alkali Works has made 
available not only to the paper industry but to 
all U.S. war industries four heavy-duty industrial 
chemicals that are vital to victory. 








THE MATHIESON ALKALI WORKS (Inc.) 
60 East 42nd Street, New York, N. Y. 


LIQUID CHLORINE...SODA ASH... CAUSTIC SODA 
..- BICARBONATE OF SODA... BLEACHING POWDER 
... HTH PRODUCTS... AMMONIA, ANHYDROUS and 
AQUA... FUSED ALKALI PRODUCTS... SYNTHETIC 
SALT CAKE...DRY ICE... CARBONIC GAS...SODIUM 
CHLORITE PRODUCTS. 
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CHROME IRON « CHROME NICKEL 
CASTINGS 


ETRO-CHEMICALS are coming to the fore, different from those of the usual petroleum 
bringing not only new opportunities for the products. 
petroleum industry but new production prob- Keep Duraloy in mind when drawing up speci- 
lems. fications for that new “petro-chemical” plant. 


We can offer an experience in chrome-iron, 
chrome-nickel castings (static or centrifugal) 
lor the “high alloys’”— the chrome-iron, chrome- which is second to none and as modern and 
nickel alloys. Requirements may be entirely complete a foundry as can be found anywhere. 


THE DURALOY COMPANY 


OFFICE AND PLANT: SCOTTDALE, PA. 
EASTERN OFFICE: 12 East 4lst St., New York, N. Y. 
LOS ANGELES: Great Western Steel Company 
DETROIT: The Duraloy Co. .of Detroit SCRANTON, PA.: Coffin & Smith 
Metal Goods Corporation: St. Louis — Houston — Dallas -— Tulsa — New Orleans 12-DU-3 


High temperatures, corrosion and abrasion call 
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NUMBER 6 in a series 
of messages to American 
‘industry devoted to con- 
serving heat, improving 
operation and increas- 


ing production by... 





GETTING THE MOST FROM YOUR THERMAL INSULATIONS... 


A. the periodic rounds of the watch- 
man safeguard both plant and pro- 
duction, so the regular inspection 
and maintenance of your heat insu- 
lations will insure against the 
encroachment of costly heat losses. 
Even the best of insulations can 
suffer damage from service hazards 
and abuse. Unless the little losses 
are found and checked, totals can 





soon reach astonishing proportions. 


Particularly under today’s increased 
steam pressures and higher process 
temperatures, it is sound practice 
to check your insulations—and 
maintain them. It is equally good 
practice to specify only efficient, 
time-tested materials such as Ehret’s 
85% Magnesia for your additional 


service needs. 






co =i 


* EHRET’'S 85% Magnesia and 
many other Ehret heat insulating 
materials are fully treated, both as 
to selection and application, in the 
176-page Ehret Heat Insulation 
Handbook. It will be furnished, 
without obligation, to those inter- 
ested in getting the most from their 
thermal insulations. Write today for 
your copy of Handbook F-212. 


MAGNESIA MANUFACTURING CO. 


GP VALLEY FORGE, PENNA. 





e+. THERE IS AN EHRET DISTRIBUTOR OR CONTRACTOR IN EVERY INDUSTRIAL AREA 
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13 Months Longer Tube Life 
For Refinery Heat Exchanger 


Tubes had an average life of 11 months — satisfactory for normal 
operations, but not satisfactory under emergency conditions. 
Seovill engineers suggested tubes of a different composition. Trial 
was made, and although the cost of the new alloy was 32% greater 
than the old, tube life was lengthened to 2 years, an increase of 
118%, saving metal, lowering maintenance costs and insuring more 
continuous production. 


Use the laboratory behind the page 


..- To Make Scarce Metals Serve You Better and Longer 


“At 210° F., recommend 70-30 Cupro- 
Nickel” . . . said Scovill’s laboratory 
technicians, solving a complicated heat 
exchanger problem for a Scovill customer. 
You too may find that Scovill’s labora- 
tories can help you find the right tube for 
the job, or make the tubes you have stay 
on the job longer. 

Scovill’s new Heat Exchanger Tube 
Manual well illustrates the wide scope of 
Scovill’s Service to Condenser Tube users. 
When any special problem in metal arises, 
whether it be the selection of materials to 
resist corrosion ... or an expert analysis 
of your conditions of heat transfer or fluid 


flow . . . use the laboratory behind the page 
for time-and-money-saving results. 

The new edition of the “Manual’’ in- 
cludes charts, formulae, specifications and 
technical discussions — all on subjects of 
interest to those engineers and associates 
who are constantly needing unusual prac- 
tical data to help them solve their heat 
exchanger and condenser tube problems. 

Another publication — “Scovill Con- 
denser Tubes” —is available to others 
whose heat exchanger tube problems are 
concerned with the more common prob- 
lems of corrosion, material selection and 
methods of installation. 


And yet these two publications repre- 
sent only one of Scovill’s three services 
for power, marine, and refinery engineers. 
Scovill’s service in Manuals is supple- 
mented by Scovill’s field service in men, 
and Scovill’s laboratory service in metals. 
Write to Scovill Manufacturing Co., 
15 Mill Street, Waterbury, Connecticut. 


ONE PRODUCT...THREE SERVICES 
@ SERVICE IN MEN 
@ SERVICE IN METALS 
@ SERVICE IN MANUALS 
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JOB FOR SEAMLESS ALLOY STEEL TUBING 





EFINERIES are being asked for 
more and more production of 
high-grade petroleum products, which 
means there must be fewer outages 
while they are doing the job. The best 
way to meet this situation is by the 
use of more alloy steel tubes capable 
of resisting corrosion at high tem- 
peratures arid pressures. 

Tube life is now a dominant factor 
in the selection of tubing. It is the 
key to longer, continuous operation. 
To help you make the best selections, 
Tubular Alloy Steel Corporation 
brings you.the accumulation of 50 
years of technical experience. It can 
draw on the facts and. figures that 
come from extensive investigations 
and tests of alloy tubes under every 
conceivable condition of service. 
Tubular Alloy Steel Corporation 
products rest on this foundation. 





Today, our aim is not only tospeed 
up production of alloy tubular prod- 
ucts that are essential to the victory 
program but also’to make the finest 
seamless alloy steel tubing that ad- 
vanced research and the most-up-to- 
date equipment make possible. 





Tubes are available in the current 
range of alloys in sizes from % inch 
to 8% inches in the customary wall 
thicknesses for properly authorized 
“Production for Victory” uses. Write 
for complete information. 


PIERCING a billet of steel by the seamless process 
. the only method of tube manufacture that 
assures uniform wall strength throughout. 





The newest name in alloy Aubing 
TUBULAR ALLOY STEEL CORPORATION 


Gary, Indiana 


OR is me Drs Ws BD is BD OB 
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The service this Lectrodryer is going into is a 
secret. But it is war work, and its job is to speed 
a drying operation and assure uniformity in the 
preparation of some vital war supply. Filled with 
Alorco Activated* Alumina, it is ready to do an 
efficient, sure job of drying. 

Hundreds of Lectrodryers, using Activated 
Alumina, are on war work. Some are tiny machines, 
handling only a few cubic feet of gas or air, or a few 
gallons of liquid per minute. Others are mam- 
moth, removing moisture from liquids, air, or gases 
in quantities that tax belief. But size of the job 


makes little difference to the Activated Alumina; 


*Registered Trade Mark 





it’s there to do a drying job, and it does it well. 

Drying operations are on a 24-hour schedule, 
with machines like this one. While the Activated 
Alumina in one part of the unit is at work, that 
in the other is being reactivated. Then it is ready 
to go back on the job, fully restored in efficiency 
as a drying agent. 

The processes you are thinking of for postwar 
production may be able to use the drying services 
of Alorco Activated Alumina to advantage. We'll 
gladly help you decide. Write ALUMINUM Com- 
PANY OF AMERICA (Sales Agent for Aluminum Ore 
Company) 1963 Gulf Building, Pittsburgh, Pa. 
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SPEED... up to 650 gallons per minute 
ACCURACY ... within 1/10 of 1% 
PRESSURE . . . up to 1000 Ibs. 


2° SR 


Smith High-Pressure Meter M65 for 
refinery and pipe line service. This meter 
can be furnished with automatic tempera- 
ture control to measure all liquids on 
a 60° basis regardless of their actual 
temperatures. 


x * * 


Smith High-Pressure Meters for refinery and opens automatically before damage occurs. 





* 


pipe line service can stay on stream and main- 
tain their accuracy because of a special type of 
construction originated by the Smith Meter 
Company. As a result of this construction, the 
pressure inside and outside the metering mecha- 
nism is always equalized, eliminating the possi- 
bility of distortion of the measuring chamber. 

Damage to mechanism by foreign matter is 
prevented bya differential pressure valve which 





The metering mechanism itself can be easily 
and quickly removed for checking and another 
put in its place without removing the counter 
or disturbing the line connection in any way. 

Built on the time-tested Smith rotary positive 
displacement principle, Smith High-Pressure 
Meters offer speed, accuracy, long life, accessi- 
bility, and unrivaled performance. For detailed 
information write the nearest office. 


MITH METER COMPANY | 


_ SUBSIDIARY OF A.O. SMITH CORPORATION 





_ _.. Factories at Los Angeles and Milwaukee Ae 


% 
® 


oO . 


SALES OFFICES AT NEW YORK, CHICAGO, HOUSTON, LOS ANGELES * LOCAL STOCKS AT CONVENIENT POINTS * LOCAL AGENTS IN ALL PRINCIPAL CITIES 
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MANIFOLD VALVES... 


















































The line drawing shown at the top of 
this page clearly indicates the simplifica- 
tion made possible by ‘'‘Code-Craft” 
Welded Steel Manifold Valves for oil 
transfer service. 


The drawing directly above indicates 
the relatively complicated valve-and- 
piping hook-up which the welded mani- 
Sold valve replaces. 


«x 


OTHER PRODUCTS 
INCLUDE... 


e Expansion Joints 

@ Flexible Connectors 

® Fuel Oil Heaters 

@ Heat Exchangers 

@ Tube Bundles 

@ Welded Twin Strainers 


We can produce welded manifold 
valves to meet practically any mani- 
fold condition, for liquid, steam 
or vapor service. Any number of 
valves of any type in any size, of 
carbon or stainless steel, chrome 
iron, nickel, monel, silicon bronze 
or other alloys can be combined in 
an integrated unit, to meet any par- 
ticular requirement. The advan- 
tages of “‘Code-Craft’”” Welded 
Manifold Valves are: 











1, Greater Strength with less 
weight. 


2. Space economy. 


3. The elimination of bolts, 
gaskets, and flanged fittings 
between individual valves. 


4. Minimum Pressure Drop. 


We welcome inquiries from engi- 
neers in the Petroleum and Petro- 
chemical industries. 


ZALLEA BROTHERS G JOHNSON 
Code-Crafe’ Equibment 
FOR THE PROCESS INDUSTRIES 

890 LOCUST STREET e WILMINGTON @e DELAWARE 
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MELLELOOLL CELL LE 
> 


fs 
} 


Tuo 


ta do a Good Water Looling Jab / 


Pritchard induced draft towers are designed with either one or two fans 
per cell. Both types can be furnished with the ordinary right angle drive 
or with the celebrated Pritchard direct connected gear reducer and moisture- 
proof, ventilated motor housing. 


The single fan type usually is more economical to operate when steam 
turbine power is to be used. Right angle drives and equipment are more 
readily obtainable under present conditions. 


Costs can be figured for you both ways. Pritchard “featherweight”, non- 
corrosive monel fans are standard equipment in either case. 


J. F. PRITCHARD and COMPANY, Fidelity Building, Kansas City, Mo. 


Branch Offices in Tulsa, Okla., Houston, Texas, Atlanta, Ga., Chicago, Ill., Pittsburgh, Pa., New York City 


PRITCHARD 


Atmospheric and Mechanical Draft 


WATER COOLING TOWERS 


i VLOELOCONLMLNLLEE. 
PARA 
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HIGH THERMAL EFFICIENCY .. . Uni- 
bestos has a permanently low conduc- 
tivity—has proven on the job, as well as 
in the laboratory, that it conserves 
B. T. U.s...the vitamins of Industry. 


STRUCTURAL STRENGTH ... Uni- 
bestos won't soften, shatter or shake- 
down, even under the most severe con- 
ditions—is not affected by vibration. 


EASE OF APPLICATION .. . Unibes- 
tos is the sectional pipe covering— 
available in sectional form up to 30” I.D. 
and over 30” up to 60” in quadrants %” 
to 5” thickness. In sheet form Unibestos 
is available in sizes from 36” x 6” to 
36” x 36” and from 1” to 5” thickness. 


WIDE TEMPERATURE RANGE... 
Unibestos is available in either Standard 
(750° limit) or Super (1200° limit) ma- 
terial or any combination of the two for 
intermediate temperatures—in single 
layer construction and with provision for 
expansion, wherever that is required. 


THE ARMY-NAVY “E" AWARDED TO THE PATERSON, 
N. J. PLANT FOR EXCELLENCE IN WAR PRODUCTION 


UNION ASBESTOS & RUBBER CO. 


GENERAL OFFICES: 1821 SOUTH 54TH AVENUE, CICERO, ILLINOIS e NEW YORK e SAN FRANCISCO e¢ PATERSON, N. J. 
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For Steam Lines up to 700° F.—J-M Asbesto- 
Sponge Felted Pipe Insulation provides high 
salvage value, unusual durability. 3-ft. sec- 
tions. Thicknesees from 1” to 3”. Integral 
waterproof jacket for outdoor use. 


For Refrigerated Service—J-M Rock Cork. 
Basically mineral. Can’t rot, won’t support 
vermin or mold. In sheets, 18” x 36”, 1” to 4” 
thicknesses. Pipe covering in 3-ft. sections 
with integral waterproof jacket. 


5j ct 


For Cold Water Lines—J-M Anti-Sweat Pipe 
Insulation. Designed to prevent condensation. 
In 3-ft. sections; thicknesses, 44” and 34”, 
solid construction; 1”, 144" and 2”, broken 
joint construction. 


For Furnace Insulation up to 1900° F.—J-M 
Superex Blocks, for years the most widely 
used block insulation at these temperatures. 
Sizes, 3” x 18”, 6” x 36”, 12” x 36”. Thicknesses, 
1” to 4”, flat or curved. 


wecs2= Johns-Manville 


For every temperature ... for every service 


December, 1942—A Gulf Publishing Company Publication 


For All-Round Service at temperatures be- 
tween 600° and 1900° F., J-M Superex Combina- 
tion Insulation. Inner layer of J-M Superex, 
outer layer of J-M 85% Magnesia or Asbesto- 
Sponge Felted provide high heat resistance 
and efficiency. Blocks and pipe-covering. 


For Boiler Drums, Waiter Wallis, Tanks, 
Breechings—J-M 85% Magnesia Blocks, highly 
efficient at temperatures up to 600° F. Sizes 
3” x 18”, 6” x 36”, 12” x 36”, flat or curved. 
Thicknesses 1” to 4’. 


For Furnace Insulation up to 2600° F. 3 types 
of J-M Insulating Brick, 4 types of J-M Insu- 
lating Fire Brick, are available. Furnished in 
all standard 9” shapes of the 244” and 3” 
series, as well as in specials. 


INDUSTRIAL 
INSULATIONS 








A Switch in lime Saves. 


By switching to POWELL Iron Body Valves 
wherever they will serve as effectively as bronze, 
you will help conserve these critical metals. 





Before the war made copper and 
tin virtually “precious metals,” 
many buyers and users of valves 
automatically thought in terms of 
bronze. Apparently the impression 
existed that the desired service 
could be obtained only by using 
valves made of this alloy. 


But now the necessity for conserv- 
ing the more critical non-ferrous 
metals has brought the realization 
that iron body valves—especially 
Iron Valves by POWELL—will in 
many installations serve just as 
effectively as bronze. 


So when you specify POWELL 
Iron Valves you not only render a 
patriotic service but, because of the 
lower priority rating required, you 
can expect earlier delivery and— 
YOU’LL HAVE SAVINGS TO 
INVEST IN WAR BONDS. 





Fig.1460—Iron Body Bronze 

Fig. 1793—Iron Body Bronze Mounted Mounted “Master Pilot” Gate 

a Star’’ Gate bingy Berar aie —_ Valve, with screwed ends, ris- 

outside screw rising stem, bolt anged yoke, ing stem, bolted bonnet and 
bronze renewable seat rings and taper wedge The Wm. Powell Co. taper wedge solid disc. Made 

solid disc. Sizes 2” to 30’’. Available with ; in sizes \4%”’ to 2” for 150 

taper wedge double disc (Fig. 1444) in sizes Dependable Valves since 1846 pounds W.S.?.; 214” to 4” 

. 2” to 12”. Also made in All Iron—Fig. 1453 aE 7 i for 125 pounds W.S.P. Also 

with double disc; Fig. 1816 with solid disc. Cincinnati, Ohio made in All Iron—Fig. 1462. 
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GIANTS GO TO SEA 


Refinery Units too large to ship by rail— Built at Sun Ship 
and shipped by water. Sun’s unlimited flexibility in produc- 
tion and shipping facilities offers every Refiner a service that 


is well worth considering when ordering new equipment. 
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Ingersoll-Rand Compressors and Engines 
"¢ = .2 
. : at new Illinois Plant Operated by 
Ss 
Warren Petroleum Corporation 
The combination natural gasoline and repressuring station 
Above are two views of the twelve Ingersoll-Rand XVG operated by the Warren Petroleum Corporation in Illinois is 
compressors. Below is a view of the three generator sets a new and important link in our country’s war program to 
powered by PVG gas engines. expand the production of high octane gasoline. 


. ‘ Twelve 300-hp Ingersoll-Rand Type XVG 3-stage gas- 
engine-driven compressors will receive gas at 10” Hg. vacuum, 
and deliver it at pressures up to 400 lb per sq in. for injec- 
tion back into the sand. Electric power for the plant is fur- 

~ a nished by three generator sets, each powered by a 185-hp 

ey ° Ingersoll-Rand Type PVG gas engine having interchangeable 

u parts with the XVG’s. 

Ingersoll-Rand 4-cycle oil-field units are built in standard- 
ized sizes from 75 to 800 hp. In addition to the famous gas- 
engine-driven compressor line, power units are widely used 
for driving generators, geared or direct-connected pumps, and 
reciprocating pumps. 


OtherI-R products for oil-fieild and refinery work include all kinds of 
Compressors and Pumps, Diesels,Steam-Jets, PneumaticTools,and 


rmaial; Rock Drills.There is an I-R branch office in every producing center. 


Ingersoll-Rand — 


a 








11 BROADWAY, NEW YORK, N.Y. 



























IS THE KEYNOTE OF 
PATTERSON - KELLEY 
ENGINEERING 


War has brought many new problems to the 
oil industry .. . rendered others more diffi- 
cult of solution. Of primary importance are 
those which demandspecializedequipment 


to meet exacting specifications . ... unusual 





conditions. Not alone in the production of 
high octane gasoline and aviation lube oil 
... but in the construction and operation of 


scores of synthetic rubber plants. 
Special Gravity Gas Oil Cooler used in a recirculat- 
ing system. 30” diameter x 36” over the cone. 3,200 


neers who are fully equipped to help yOu square feet of 34” tubing. Tube length 15’. Constructed 
by Patterson-Kelley for the oil industry. 


S Here at Patterson-Kelley you'll find engi- 


with your equipment problems. Quick to 











adapt the principles of skilled engineering 


to the toughest assignments, they've got the equipment for leading oil companies. 

technical training and the practical experi- Patterson-Kelley engineers will be glad to con- 

ence to get results. And they are backed by sult with you on your equipment problems—at no 

Patterson-Kelley's substantial record of —_ obligation to you. Write today for your free copy 

achievement in constructing condensers, of the Patterson-Kelley Chemical and Process 
| exchangers and all types of heat transfer Equipment Catalog. 


PATTERSON-KELLEY FOR DEPENDABLE, ECONOMICAL SERVICE 
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“SAWING WOOD AND SAYING NOTHING”. ... 


Samed 


Billet saw preparing ma- 
terial for steam drop 
hammers at Vogt plant. 





and keeping WAR PRODUCTION 


MOVING FASTER FOR VICTORY ppODUCTS HAVE 
GONE TO WAR 


quickening the tempo of War Production without fuss DROP FORGED STEEL VALVES 


We're attending strictly to business here at Vogt’s and 
FITTINGS AND FLANGES 
or feathers. Vogt Products for Power Plants, Chem- Paice. 
j : hy Di ph INERY AND CHEMICAL 
ical Plants, Oil Refineries, Ship Yards, Powder Plants, sie 
Synthetic Rubber Plants, etc., are being delivered ee ne 
in ever increasing volume to meet the require- $A% oY REFER MAKING AND 
o 
ments of the War Program FOR VICTORY! ROE re, Eran LER 
"s 
i 





BUY WAR BONDS AND 
GET IN THE SCRAP 
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LOUIS ALLIS CO., MILWAUKEE, WIS. 





THE LOUIS ALLIS CO., MILWAUKEE, WIS. 








“VAREC” Approved PRODUCTS 


Vapor Recovery Systems — Pressure and Vacu- 
um Relief Valves — Flame Arrestors — Ex- 
piosion Relief Valves — Pressure Regulators — 
Gauge and Thief Hole Covers — Tank Gauges 
— Swing Joints — Sheave Brackets — Tank 
Winches -—— Nozzles — Flanges — Sediment 
and Drip Traps — Clamps — Manometers — 
Drain Elbows — Check Valves — Still Valves 
and other tank appurtenances. 


0B Simmer ceer enemas * 


oe 


7 


a THESE VITAL TIMES when accuracy is demanded “VAREC” Approved 
Gastight Automatic Tank Gauges cre correct to one-sixteenth of an inch. Each 
gauge is engineered to a specific type of tank and product with the resultant 
advantages of efficiency and economy. The “VAREC” Laboratory and Engineer- 
ing Department is always at your command to collaborate with you on your 
gauging problems. 


THE VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA 
Branch Offices — Stocks carried 
, NEW YORK CITY — TULSA, OKLAHOMA — HOUSTON, TEXAS 
- Agencies Everywhere 
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THOMAS C. WILSON, Inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 


THE WILSON BUILDING 
21-1) 44TH AVE, LONG ISLAND CITY, N.Y. 
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- - - TWO BADGER WORDS 
THAT MEAN LONGER LIFE 
AND GREATER UTILITY 


FOR EXPANSION JOINTS 


DIRECTED FLEXING—made possible by 
a special ALL-CURVE corrugation—is 
an exclusive feature of all Badger Self- 
Equalizing Expansion Joints. 

With the ALL-CURVE corrugation, 
Badger scientifically controls the flex- 
ing movement ... keeps all flexing 
stresses distributed. There are no “junc- 
tions” between straight sides and curves 
where stresses tend to localize. Each 
ALL-CURVE corrugation has an ALL- 


DIRECTED FLEXING 





CURVE equalizing ring .. . flexing 
movement is not only limited but 
progressively controlled. 


Directed Flexing is only one of the 
many reasons for Badger’s leadership 
in the design and manufacture of Ex- 
pansion Joints. Badger Joints protect 
equipment, minimize costly shut-downs, 
require no servicing, are easily installed, 
are scientifically heat-treated through- 
out fabrication. 











Let Badger Stainless Steel Expansion Joints Serve You 


Badger Stainless Steel Expansion Joints meet the 
severe tests of high pressure, high temperature and 
corrosion. The great strength of this metal—and its 
ability to retain its flexing characteristics under high 
temperatures— make it ideal for expansion joint ser- 
vice in process plants. That’s why so many Badger 


E. B. Badger & SONS CO. 


Stainless Steel Joints are serving in industry today. 
Badger was the first to develop the corrugated 
Stainless Steel Expansion Joint—backed by more 
than forty years’ experience in the development of 
the corrugated type of expansion joint. Let Badger’s 
unequaled experience help solve your problem. 


75 Pitts Street, Boston, Mass. 


AGENT §& IN 
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PETROLEUM SYNTHESIS 










































































Tete and chemical processing plants pro- 
ducing petroleum synthetics required for our 
war effort are being engineered, designed, 


fabricated and built by Foster Wheeler. 


FOSTER WHEELER CORPORATION 


w FOSTER 
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ON VALVES, FITTINGS AND PIPE. 


3. DIMENSIONS—complete for layout and 


Operation with cross Sections to clarify 
internal Construction, 
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Accurate reaming of nozzles 
insures high turbine efficiency. 












Dynamic balancing makes 
@ smooth-running turbine. 





ELLIOTT 


Mechanical Diwe 
TURBINES 


Butadiene and other synthetic rubber materials, high- 
octane gas, all needed in volume and needed now, 
make the refinery’s war job a tough one. And it takes 
tough turbines like these to handle the necessary drives. 





Accurate checking of disk alignment is typical of 
the special attention given all details, assuring 
continued ‘top’ performance and reliability. 











We're building tough turbines. When they leave our 
_.. hands, they are well equipped to serve the war effort 
“efficiently and dependably, 24 hours a day. We sug- 
gst you can do your part by treating them well, and 
ving them the benefit of proper inspection and intelli- 
lent operation. Keep ‘em turning. 
e 








Speed-reduction gears, when 
needed, are designed to the need. 





~All required sizes, for steam conditions up to 600 Ib. gauge 
and 750 deg. F. Single-stage and multi-stage types. Gears, 
built-in or separate when required. Write for bulletins. 


ELLIOTT COMPANY 


Steam Turbine Dept., JEANNETTE, PA. 
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Now AMERICA CASHES IN ON THE 


PETROLEUM INDUSTRY’S RESEARCH BACKLOG 


TIRELESSLY and unobtrusively, briiliant 
engineers and scientists employed by 
America’s oil producers have for years 
carried on exhaustive industry research. 
Their investigations and perfected de- 
velopments have meant much to the 
happiness not only of Americans, but 
of all peoples of the world. 

Those working for this gigantic com- 
petitive oil industry research foundation 
have always made new processes and 
products available in an orderly manner. 
Pearl Harbor changed that procedure. 
Innumerable products and developments 
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THE FLUOR 


intended for use on America’s peace 
front were immediately placed “en 
masse” at the command of our fighting 
forces. Thus America’s war front gained 
their immediate advantages. 

At sea, on land and in the air, the 
forces of the United Nations are cash- 
ing in on a tremendous backlog of 
experimentation and scientific study. 
Literally five years of work has been 
accomplished “overnight” since Pearl 
Harbor. 

From Petroleum’s vast and varied 
production comes materiel for the de- 


ft 


SINCE 
t'eso 


CORPORATION 


2500 SO. ATLANTIC BLVD. LOS ANGELES, CALIF. 
NEW YORK « PITTSBURGH « KANSAS CITY * HOUSTON 

















struction of America’s enemies. Longer- 
lasting lubricants, block-busting explo- 
sives, high octane aviation fuels, petro- 
chemical rubber, and an endless variety 
of petroleum base synthetics are includ- 
ed in the industry’s contribution to the 
war effort. 

As designers, engineers and construc- 
tors to the oil, gas and allied industries, 
The Fluor Corporation is proud to play 
its part in the tremendous progress of a 
great industry. 

Fluor is helping the Petroleum Indus- 
try’s program by designing and con- 
structing synthetic rubber, toluene, avia- 
tion gasoline, alkylation, isomerization, 
recycling, natural gasoline and gas trans- 
mission plants and petroleum refineries. 
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THE M. W. KELLOGG COMPANY 
I] JERSEY CITY, N.J. - 225 BROADWAY, N.Y. 
LOS ANGELES: 609 SOUTH GRAND = TULSA: PHILTOWER BLDG. 


“Masterflex”’ Prefabricated Piping Systems - ‘“‘Masterweld“ pressuro 
vessels for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic 
and Catalytic Cracking Units, Reforming, Dehydrogenation, Alkylation, De- 
sulphurization. Thermal and Catalytic Polymerization Units - JUIK Processes 
for Lubricating Oil Plants. Plastic Refractories * Radial Brick Chimneys. 
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Helpful Publications Which Manufacturers 
Will Be Glad to Send Free for the Asking 


Centrifugal Pumps 

Allis - Chalmers Manufacturing Company, 
Milwaukee, has a compilation of facts on 
centrifugal pumps in Bulletin B6059-H. 

The variety of emergency wartime appli- 
cations has been kept in mind in preparing 
the concise descriptions, charts and diagrams 
in the new book. Construction features, sizes 
and capacities are listed in a manner which 
simplifies the choice of proper pumping 
equipment for specific needs. 

Included in the bulletin are pump types for 
every purpose —single- and double-suction, 
single- and multi-stage, mixed and axial 
flow, combined Allis- Chalmers units and 
special pumps to solve special problems. Rec- 
ommended applications for the one-package 
pump unit, the Allis-Chalmers Electrifugal, 
are also included. 


Instruments 

The Foxboro Company, Foxboro, Massachu- 
setts, has issued Catalog 95-A describing its 
full line of instruments for the measurement 
and control of industrial process conditions. 
The contents have beén prepared with great 
care, for completeness and accuracy, and is 
organized to make it easy for the user to 
choose the type of instrument best fitted to 
his needs. There are over 200 illustrations. 

The 48 pages comprise 10 sections, 6 of 
them grouping and describing all the instru- 
ments, accessories and supplies appropriate 
to a particular field of application, such as 
temperature, flow, pressure, level, humidity; 
while the remaining sections cover combina- 
tion instruments, valves, instrument panels, 
and similar subjects. Thorough cross-index- 
ing of the contents, plus an ingenious use of 
colors, makes this catalog a convenient and 
useful reference handbook of modern instru- 
mentation. 


Ring Joints 

American Locomotive Company, Alco Prod- 
ucts Division, 30 Church Street, New York, 
has available Bulletin 1032, which is re- 
stricted to its new Alco clamp ring joints, 
which are used on heat exchangers. Complete 
details of construction as well as applications 
are given. 


Proportioning Equipment 

yraver Tank & Mfg. Co., Inec., East Chi- 
cago, Indiana, has devoted Form 312 to its 
line of chemical tanks and Graver propor- 
tioning equipment. Both vertical cylindrical 
horizontal rectangular tanks are presented 
along with chemical proportioning units of 
the propeller or disc type. One of the illus- 
trations shows details of a complete water- 
treating plant. 


Hose Care 

The B. F. Goodrich Comnany, Akron, Ohio, 
has published a revised catalog section on its 
lines of steam hose, which contains simple 
rules for the care and maintenance of steam 
hose, as well as detailed instruction on the 
proper methods for attaching couplings. Data 
on inside and outside diameters, weight and 
number of plies also are listed. 


Steam Generation 

Vapor Car Heating Company, 80 East Jack- 
son Street, Chicago, has issued a catalog 
which gives details of its new vapor pack- 
aged steam generator as well as valves, traps, 
metallic joints, thermostatic controls, motor- 
ized valve and tamper, heat exchanger, com- 
mand alarm and the stratomotor and thermo- 
balancer, a unit designed for cooling control 
of gasoline and Diesel engines. 


Fuse Cutout 

General Electric Company has_ Bulletin 
GEA-3905, which gives information on its line 
of oil fuse cutout assemblies. These cutouts, 
which combine liberal interrupting capacity 
with facility for switching operations, are 
now available in metal-inclosed assemblies. 
They can be supplied for conduit, cable or 
pothead connections. 
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Resistance Thermometers 


Leeds and Northrup Company, 4934 Sten- 
ton Avenue, Philaceiphia, has compiled Cata- 
log N-33C, which gives details on its Micro- 
max instruments for holding ‘low commercial 
and industrial temperatures within narrow 
limits. 

This publication shows how information 
about temperatures and humidity in all parts 
of a large air-conditioned building plant is 
brcughbt automatically to one central point, 
where the operators can “keep their fingers 
on the pulse’’ of the system, and thus main- 
tain highly uniform “manufactured weather.’”’ 
It describes how refinery, chemical and other 
process operators are able to see the small but 
important differences between temperatures 
at related points in their processes ... and 
thus are narrowing control bands. It describes 
how power plant generators are being guard- 
ed automatically against overheating. 

These advantages have been made possible, 
it is stated, through the development of 
rugged Thermohm temperature detectors, and 
machine-like Micromax measuring instru- 
ments, which in recent years have been mak- 
ing available the sensitivity, speed and relia- 
bility of a method originated for measuring 
laboratory temperatures at highest known 
precision. 


Joint Compound 


I. H. Grancell Company, P. O. Box 4785 
Florence Branch, Los Angeles. has prepared 
a bulletin “The Use of Joint Sealing and 
Anti-Seize Compounds in Refinery Construc- 
tion and Maintenance.’’ This bulletin contains 
detailed suggestions covering the construction 
and maintenance of pipe joints, studs, bolts 
and flanges on refinery gasoline and oil lines, 
ammonia equipment, boilers, valves, pumps, 
and heat exchanger. 


Pumps 

Economy Pumps, Inc., Hamilton, Ohio, has 
devoted Catalog D2-1042 to its newly designed 
type SCV, a unit for clear liquid service, ca- 
pacities from 10 to 500 gpm. Possible appli- 
cations, construction details, dimensions, ca- 
pacities and directions for ordering are listed 
in tabular form. 


Standard Steels 

The Babcock & Wilcox Tube Company, 
Beaver Falls, Pennsylvania, has issued bul- 
letin TDC-119, which is a complete combined 
list of standard steels of the American Iron 
and Steel Institute and the Society of Auto- 
motive Engineers, Inc. It also is known as a 
new technical data card. 


Plastic Fire Brick 

Mexico Refractories, Mexico, Missouri, has 
compiled possible adaptations of its product 
Mono-Fibrik in furnaces. Applications under 
given conditions are given, 


Valve Manual 

Merco Nordstrom Valve Company, 400 Lex- 
ington Avenue, Pittsburgh, has compiled Bul- 
letin V-139, a manual for guiding engineers 
in proper selection of specific valves for given 
applications. Recommendations regarding se- 
lection of metals or alloys and plug valve 
lubricants are included. 

The publication is available to engineers 
employed in petroleum refineries and natural 
gasoline plants. 

The manual lists the many and varied proc- 
esses of refining and includes a glossary of 
approximately 200 refining terms and brief 
descriptions of many phases of the industry. 

Many refinery engineers have been uncer- 
tain as to what type of Nordstrom Valve to 
choose for a given service. The manual at- 
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tempts to list the hundreds of services typi- 
cal in a refinery and specifies the type or 
types of metal or alloys found most success- 
ful in refineries where similar questions have 
arisen. The recommendations are not intended 
as final or conclusive but to serve as a prac- 
tical guide at a time when the manufacturer's 
field engineer is not immediately available. 

Approximately 100 photographs of typical 
refinery valve installations showing the gen- 
eral hook-up of lubricated plug valves and 
close-up views are presented. 

An interesting blue print cha~*: showing the 
flow of petroleum from the well through 
many processes and ,.finally to the loading 
zone occupies a two-page spread. 

The manual is richly printed 
process colors, on heavy enameled 
bound within a quadra-color cover. 

In the lubricant section several new types 
of hard and soft lubricants are listed and 
the complete line of Nordco valve ltubricants 
are described. 

Contents in addition to the chapters above 
mentioned include: an abridged listing of all 
types of plug valves used in refineries, with 
sizes, pressures and method of operation, 
Transflo or tank switching valves, remote 
and dual control valves, extended stem valves, 


in multi- 
paper, 


by-pass relief valves, fittings, pressure rat- 
ings, vacuum operation, meters and regula- 
tors. 


Cutout Assemblies 

General Electric Company, Schnectady, New 
York, has published supplement GEA-3904, 
which gives details of its line of oil fuse cut- 
out assembles. The metal-inclosed units are 
adapted for industrial use to provide short- 
circuit protection and switching of feeder and 


branch circuits, individual transformers or 
banks, motors and control apparatus, elec- 
tric heating and other types of equipment. 
Lathes 


South Bend Lathe Works, South Bend, In- 
diana, has published Catalog 100-B, which 
gives details on its line of precision lathes. 
In addition to the several models, the re- 
search and testing that goes into manufac- 
ture is presented. Space requirements for set- 
ting machines in place are given. 


Valves and Fittings 

Fairbanks Company, 393 Lafayette Street, 
New York, presents its line of Fairbanks 
bronze and iron valves and Dart unions in 
Catalog 42, a volume of 176 pages with, 250 
illustrations. Most of the valves are shown 
in sectional views and there are illustrations 
of most of the parts with prices. Many tables 
of valuable information are included. 


Flow Meters 

Taylor Instruments Companies, Rochester, 
New York, has published Bulletin 98160, 
which describes a new flow line and liquid- 
level manometer. Because it employs a torque 
tube instead of a stuffing box it eliminates 
leakage and need for lubrication. 


Fire Extinguishers 

Pyrene Manufacturing Company, 560 Bel- 
mont Avenue, Newark, New Jersey, is dis- 
tributing a folder, ‘‘Directions for Inspecting, 
Recharging and Maintaining Portable Fire 
ixtinguishers.”’ In part the announcement 
read: 

Maintenance of fire extinguishers which are 
credited with stopping 70 percent of all fires 
is especially important when wartime produc- 
tion, critical materials, plants and manpower 
are at stake. Many businesses, institutions 
and civilians will be unable to get new ex- 
tinguishers of approved types for the dura- 
tion and consequently must keep their present 
equipment in good operating condition. For- 
tunately recharging materials are still avail- 
able. 


Reference Sheet 
Company, ?10 


The Cooper Alloy Foundry 
Bloy Street, Hillside, New Jersey, has coim- 
piled a chart, showing analyses, physic?! 


characteristics and applications of 19 difereut 
stainless steel, Monel and nickel alloys. It also 
contains a crocs reference of designations and 
type numbers of the Alloy Casting Institute, 
the American Iron and Steel Institute, Amer- 
ican Society for Testing Materials, Society of 
Automotive Engineers, the United States 
Navy and others. The chart is letter size. 


Vacuum Gauges 

F. J. Stokes Machine Company, Olney P. O., 
Philadelphia, has restricted Bulletin 42-G to 
its improved model Stokes High Vacuum 
Gauges. It explains how these gauges make 
it easy to check a vacuum system at various 
points in order to determine any fall in pres- 
sure, whether the pipe lines are of adequate 
size or may have leaks, whether pumps are 
drawing the desired vacuum, how the efii- 
ciency of pumps or vacuum equipment com- 
pare. 

Explained also is how accurate readings, 
within the micron range, can be taken with 
these gauges in a few seconds only, why the 
instruments can be carried about the plant or 
laboratory without injury, ow any opevator 
ean learn in a few minutes to take readings. 
The bulletin is illustrated, contains compiete 
description of gauges, specifications and 
prices 
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Clipper Masonry Saws eliminate “hammer and chisel” methods of Firebrick, 
Acid Brick and Glazed Tile construction. 

Precision cuts mean longer lasting walls and arches in your Acid Chambers and 
Furnaces. So, begin right away to speed up and improve your new construction 


and maintenance work. 


A Shorter Length or Special Shape Need Only Be 
as Far Away as Your 


The CLIPPER MFG. COMPANY, St. Louis, Mo. 


KANSAS CITY 


PHILADELPHIA 
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Centrifugal Separation 

The theory and practice of accomplishing 
separation by centrifugal force has been com- 
piled in a bulletin by Sharples Corporation, 
Twenty-third and Westmoreland Avenue, 
Philadelphia. The treatise, “Separation by 
Centrifugal Force, was prepared by the chief 
engineer of Sharples Corporation. Four di- 
visions are considered, theoretical discussion, 
functioning of the centrifugal bowl, centri- 
fuge design, installation and operation. 


Water Analysis 

W. H. and L. D. Betz, Frankfort, Phila- 
delphia, has published a 20-page booklet, 
“Apparatus and Chemicals for Water Analy- 
sis,’”’ which is a supplement to its ‘‘Water 
Handbook ”’ 

The book stresses the test sets required for 
such determinations as hardness, alkalinity, 
phosphate, sulfate, dissolved oxygen, pH 
value, silica and others. Numerous compara- 
tors, photometers and turbidimeters are dis- 
played. 


Water Heater 

Kewanee Boiler Corporation, Kewanee, Illi- 
nois, has published a 4-page folder TW-95B, 
which gives information on its Tabasco hot- 
water-supply heaters. Full specifications are 
given with dimensions tabulated in detail 
along with diagrams and cuts. 


Joint Compound 

X-Pando Corporation, 43 Thirty-eighth 
Street, Long Island City, New York, has pub- 
lished a folder outlining uses of its product, 


X-Pando Pipe Joint Compound for piping 
work. 

Instruments 

Wheelco Instruments Company, Harrison 


and Peoria Streets, Chicago, has issued Bul- 
letin Z-6100, of 16 pages, giving a condensed 
listing of its complete line of measuring and 
control instruments. Unit construction of tem- 
perature controllers is described and _ illus- 
trated, as is the company’s “electronic prin- 
ciple’ for obtaining control without contact 
between measuring and control functions of 
the instrument. Also covered are remote con- 
trol’ ars, combustion safeguard equipment and 
other instruments. 


Motor Selection 


Allis - Chalmers Manufacturing Company, 
Milwaukee, has compiled information in the 
nature of a _ slide rule, designated ‘‘Motor 
Finder,’ to assist users in selecting motors 
to fili wartime needs and conform to WPB 
recommendations. 

Standard types of the squirrel-cage—the 
most readily obtainable motor—are actually 
even more versatile than is commonly real- 
ized, this prominent motor manufacturer 
points out. Because of this, and important 
savings in time and materials due tc stand- 
ardization, WPB is urging careful considera- 
tion of the squirrel-cage types first. 

With the ‘Motor Finder’’ the motor user 
is able to match the conditions under which 
the motor must operate at the proposed in- 
stallation with the required motor character- 
istics and instantly learn the right motor type 
and its features. 

Only three simple steps are necessary to 
pick a motor. Since over thirty standard 
types, covering a range in horsepower from 
% to 75, are included in the Allis-Chalmers 
Lo-Maintenance line, all of the characteristics 
of versatility of squirrel-cage motors are im- 
mediately considered in using the slide-rule. 
The potential motor buyer thus takes fullest 
advantage of the most available motors he 
car buy in wartime. 


Calcium Determination 


W. H. and L. D. Betz, Frankford, Phila- 
delphia, is distributing a new bulletin, which 
gives a convenient, rapid and accurate meth- 
od of calcium determination for routine plant 
control. 

This new method, which is simpler and 
quicker than the conventional gravimetric 
calcium analysis, is the result of two years 
of research by Betz Laboratories. Details are 
given fully in the Betz Technical Paper No. 
81, entitled ‘“‘Determination of Calcium in the 
Presence of Magnesium by Standard Soap 


* Solution.” 


Instruments 


Wheelco Instruments Company, Harrison & 
Peoria Street, Chicago, has given a descrip- 
tion of its line of Universal Controllers for 
temperature applications in Volume 2, No. 2, 
of Wheelco Comments. 

The publication describes pyrometers, po- 
tentiometers and thermometers with unit con- 
struction features that permit ready removal 
of each component for inspection, repair and 
replacement, thereby eliminating the necessity 
of ever removing the instrument from service. 
Also discussed are design features that per- 
mit convenient conversion of one model to 
another, such as a_pyrometer, to a poten- 
tiometer. The electronic principle of effecting 
temperature control without mechanical con- 
tact between measuring and control com- 
ponents of the instruments is described, and 
all features are illustrated. 
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ENTIRELY NEW 
COMPLETELY 
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3rd 


EDITION 


HANDBOOK BUTANE-PROPANE GASES 


The Only Complete and Authoritative Reference Book on 
LP-Gas Engineering, Installation and Operating Methods 





CHECK THESE CONTENTS: The Progress of the Industry. The ABC of 
LP-Gas. Properties of the Hydrocarbons in LP-Gas. Properties of 
Butane-Propane Mixtures. Volume Correction Factors. Analytical De- 
termination and Testing. Fire Protection and Control. Production of 
LP-Gas. Delivery by Truck, Rail, Water and Pipe Line. Storage Tank 
and Pressure Vessel Design. Liquid Metering and Pumping Systems. 
Installing and Servicing LP-Gas Systems. Semi-Bulk Systems. Bottled Gas 
Systems. Gas Utility Service from Central Plants. Multiple Utility Service 
from a Central Plant. Comparative Performance with Other Fuels. Ap- 
pliance Installation and Testing. Domestic Applications. Commercial Ap- 
plications. Industrial Applications. Enrichment, Peak Load, and Standby 
Uses. A Fuel for Internal Combustion Engines. N. B. F. U. Pamphlet No. 
58. Motor Carrier Regulations. Railroad Freight Regulations. Unloading 
from Railroad Tank Cars. Marine Regulations. Products Liability Insur- 
ance. Handy Tables: for Field Use. Bibliography. Buyers’ Guide. Glossary 


of Terms. Equipment and Appliance Catalogs. 
Send Check or Money Order to 
$5.00 


$5.09 BOOK DEPARTMENT 
THE GULF PUBLISHING COMPANY 


P. O. Drawer 2608, Houston, Texas 
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REPACKING 
AGAIN? 


CHANGE TO 
PALMETTO! 


. . » because Palmetto lasts long- 
er. Each individual strand is im- 
pregnated, while hot, with a 
special graphite lubricant before 
braiding. The result. . . Palmetto 
has an internal reservoir of lubi- 
cant to replace the surface lub- 
ricant lost through wear. That’s 
why Palmetto stays soft longer 
+». saves shafts ... reduces re- 
packing time loss . .. assures 


smallest yearly packing cost. 


Write for Literature 


BRAIDED 


For rods and shafts; layer over 
layer construction insures uni- sy 
formly even bearing surfaces. 


TWISTED 


For valve stems; each strand a 
perfect piece of lubricated packing. 





GREENE, TWEED & CO. 


Bronx Bivd. at 238 St., New York, N. Y. 


PALMETTO 


for steam, hot water, air. PALCO for water. 

PELRO for oils. CUTNO for alkalis. 

SUPERCUTNO (bive asbestos) for acids. 
KLERO for foods 
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This new edition of PETROLEUM DICTIONARY has been much improved. 
Many changes in the vocabulary of this industry have made additions and 
enlargements of the book necessary. 


This book grew out of demands for some source of definitions for terms 
used by the petroleum industry. Previous edit:ons have gone into the hands 
of executives, engineers, students of Petroleum Engineering, manufacturers, 
brokers and advertising agencies. It should be in the library of every one 
interested in the petroleum industry. 
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CONCERNING 


TANK CARS 


The Faster We Unload Them, the Quicker 
Their Release for Added Service 


Recent developments have emphasized the im- S t ur d y M Cc D ond I d 


portance of tank cars as it has never been em- 

phasized before. Every available car must be used Couplings Speed the 
to the utmost if we are to meet the challenge that - e 
faces us. Every minute saved in unloading is a Unloading Operation 
precious addition to our national capacity to 

transport petroleum products. McDonald Tank Car Reducer Couplings are small items in them- 
selves. But because of their sturdy manufacture and ease of handling, they save time—and in the 
battle of transportation, time is the essence of victory! 





















NINETY DEGREE FORTY-FIVE DEGREE 
TANK CAR REDUCER TANK CAR REDUCER 
COUPLING COUPLING 
ae ba is a pi be my Plate 807-8 is a swivel type with 
a egree angle as illustrated. . Plate 807-A 
oi Titian’ dmplate wth Plate male outlet thread. Furnished (Swivel) 


complete with Plate 809 Spanner 


(Swivel) 809 Spanner Wrench and special 
gasket. Sizes: 5” x 2” — 5” x 2l/.” — 5” x 3” — Wrench and special gasket. 
"Sx 4”. Sizes: 5” x 2”—5S” x 21,”— 5” x 39”’—5” x 4”. 





















FORTY-FIVE DEGREE STRAIGHT SOLID 
TANK CAR REDUCER TYPE TANK CAR 
COUPLING REDUCER COUPLING 
Plate 917 is a swivel type with Plate 808 is a solid type cou- A 
female outlet thread. Furnished pling as illustrated. Furnished Plate 808 
Br i. complete with Plate 809 Spanner complete with Plate 809 Span- (Straight) 
(Swivel) Wrench and special gasket. ner Wrench and special gasket. Sizes: 5” x 2” — 
Sizes: 5” x 2” — 5” x 21,” — 5” x 9”. 5” x 21.” — 5” x 3” — 5” x 4”. 











A. Y. MCDONALD MFG. CO 
“The Home of the Swing Joint”’ 
DUBUQUE, IOWA 
There’s a McDonald Branch or Distributor Near You 


“DONALD 














